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(57) osni 

[rib] aiae©*^ mmmmmmm 

iiftglM M P - 2 ©jgttfcli&fcW LflOM M P ©HIT 
T -MM P - 1 W^OiBftSMM P - 2 JSttfkH 
?T'£§MT-MMP-3, *n*3-K-T 5fiSE5«J 

— tf©Sim g7h^JW*D7Df7- tf* 
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(2) 

1 

[m#k i ] m-imm p - 2 mmtmMt * m 

M P ©HIT* 0 fiOM T -MM P - 1 &JfWHttESM 
MP -2 fStt<fcH?T»**^JI80MT - MM P t HSW 

[»*92] gE*»<2H#MT-MMP-3$fcH 

SW£ll^©-;m£3y7*y-y a y%^fo^>©^;- 
;fcS£££1t^ll^£t£ll*9ll^i$©*^m 10 

[ii*^ 3 ] c *mwc, mmmmm ■ 2 © 

A 1 a 161 ~Phe"' T'^SftS 7 5 «/ WKUXtt* 

n t mt^c rats©7 s y «j%*r -r 5 c t *i$a t 
tsif*9 1 xtt 2tB«©^y/^a 0 

[11*9 4 ] E?>J3l©E?iJ#^ : 2 T*gSft* 75/ 
MT-MMP-3$fcfi*©JI-?S3£i:*1$Sfc*S 

it*9 1 - 3 c^fw-iaio^y/^a 

[11*95] ^HttDNAE?iJ^JI^^tfc^T56 

sbTfffctoT****, s*wj*^ire»as« 20 

Tflfe fe ©T-&3 c i: £ 1 3W*9 l ~ 4 <D^f 

[1*9 6 ] E*I£©&9J#9 : 2 T*a?tl5 7 5 y 
Sffl?iJ t ^Stttc W-o 7 5 y lEE5>J*#f 5 C £ 

at-r i ~ 5©v^n*>-te«©2 wwn. 

[i@*97] w^i~6©ivfftftw-ffi«0*y/< 
[ii*9 8 ] mm i ~ 7 © v>r n^-i Bit© * v/< 

*t 30 

[11*99] §f*92~4©l>-fnfr-!BiS©MT- 
MM P - 3 £3- KT *ttSE««tr* D N Alf5? 
Tfc* C £ «tm 1 1 5 fi*9 8 E«©m 

[»*« i o ] mnmmmm ■ 1 x-mtizm 

mtti 11*9 8 Xtt 9 £«©$&, 
[W*9 1 1 ] »*9 8-10 0^*ftj5MB*0« 

[11*9 1 2 ] 11*9 8-10 ©i>-f nfr-fB«©$ 40 

®x{iii*9 1 1 K*©"** z. t*m 

[»*9 1 3 ] 11*9 1 2 mmwmmm&zmm^ 

-MMP-3$fctt*©J&*S£t*ll*9l~6©v* 
f tlfr-fEic©* y/^KXtt*©S#'W F*£# 
£L46-5C fcSr&ltttSMT-MM P- 3 & fctt*© 
^S#-T§ 11*91 ~6 0l#vfft*r-E«©*y<* 
HXtt*©»*Wf- FwSjSfife. 
KW©»ffl«:KlB] 50 



^¥9-8 4 58 9 

2 

[000 1] 

BBWo«"r*«fB»»] *58i«u:*iBiifi©m $© 

»tt*©fc»r*©*©BWi&*fc: Mb 5 iff £lc m && 

*fjBft*v/<*«atf*ft*3-F**!e? 

fcBB-fS «.©•?*«„ «ft*»WI4, 1SSMMP-2 
©SttftflfrfeE* 5 M M P <D-mX'h £ MT-MMP- 
1 ttfl<D»fcSMM P - 2 gttfkH?T*5««4J«IS 

dffl* v/^^KRtf*n*3- Ffsae^KHts. 

^LTv^frlvHJ7^xy*n7af7-- tf [*» 
H^T^^AHc^n/ciT^v F "J 7 ^xy ^nynf7- 
Hf£MT-MMP-3 (Memb r a n e-Ty p eM 
atrix metal loproteinase— 
3) fcffc&f*) > fM3-Ft5HPimt 
5 D N A, KDNATftJOElfeeb&fti^lffiL 
±ffl8S£fflv^vFyy*xy*D7*nT 7— tf©S 
jfi^j*. I^vh'j7^xy^n7°nr7— t?*y/<*R 

t^swtg^-rs^y^n-t/i/m ?6ttt*n 

[000 2] 

*©fta&jgM©w& ihff^oftx, ■ffim, 

Hg§^©4«, lg«H©miii%^Tfi!tit5o JSIffliS© 
e^©Pfli:*orv^«^vhU7^Xti, IV§J 

ti> S«»fltt*aKt6^ F U -y ^xy ^a7nf 7 

— b* axTMMPtBSfE-rs) k«»«n*-»©«* 
[0003] cnsT-icMM p f: tTiaasin^y-f- 

€ (MMP-1) , 7 2 kDa -if 7 f"^— If ( I VS 
35^t— e**t^tt-tf5f"^— IfAtfeV^ : MMP 
-2).92kDa H 7?+—g ( I V'Muyft- 
«**lf^tt-l?5f-"f— tfBfctV^ : MMP-9) , X 
hnA^'l'^y-1 (MMP-3) . vFU^'l'^y 
(MMP-7) , »(p«37yt— tf (MMP-8) , 
(MMP-1 0) , ZhuLyJ 
i/y-3 (MMP-1 1) m^SZftT^Z (C r i 
t. Rev. Oral. Biol. Med. , 4: 19 
7-2 50, 1 99 3) „ iine>©MMPfi775U- 
m&L* !£?©-#«»tiHfc«£*nTVS. C 

ne>©MMP©c dnat-**> 6 *i^n575y® 

{c^n§N*ffi©->^;l/^7^Ft^t, 7n^7 
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3 

*FF*-r* zn' m^mm^y, 5-5075 

^Xi&t^o MMP — 2 £ MMP — 9 "CIS, cCDfflt-tf 
7 f y F y -YVfcSA/T'l, ^ 0 
[0 0 0 4] Ctl?>OMMPO^, gJ&H<Dig$ja 

i v^n^-yy^ifcssst-rs I 

yffi— tf (MMP-2tMMP-9) (±, Hi$i$tt<D 

mm^<DM5mmtix%rz (c e 1 1 . , 6 

4:3 2 7-3 3 6, 1 9 9 1 ) , MM P©}gtt5gJl!l 

mmfr h mmm^ mmtvtm, mmp 

□r7— tr (T IMP) lC&5%&mW%Et^orc& 
W&-efi&tlT^Z>t%7LibtlX^Z> (Trends G 
enet., 6:121-125, 1 9 90) „ ±X<D 
MMPli^tt&lft^LT#!&£ft£7b\ In v 

i tro<D%mXli, MM P— 1 , MMP-9©ffittfb 

-fy7,s.y. hVfi/y, f}T-f^yQm<o^)y 

■7uf7—eiC&?X££Z>Cttf*2ftXtsK>, £5> 
E, MMP-90iSttft^ffittSMMP-30f^ffllC«fc 
oTfeSlfcfiCSftSCfcffftftStlTVSB (J. Bi 
o 1 . Chem. , 267:3581-3584, 19 
9 2) o UfrL£tf?>> MMP-2tf±a>e>7ar7- 
•IfC^^&^^rc^^fci!), MM P - 2 ©Sftftti, 
cn£E<£?Ttiigc£&t,^*&ftTi/^ (Cur 
r. Op i n. Ce 1 1 B i o 1. , 5 : 89 1-8 
9 7, 1 9 9 3) c 

[0005] ctisoMMPtt, m^rnm 
^mmm^ t>we nm% mm p m^xnx^ 

5C tfe$lcf£tlTV<5 (Breast Cancer 
Res. Treat. , 24:2 0 9-2 1 8,1 9 
9 3. Curr. Opin. Cell Biol., 
5:8 91-8 9 7, 1 9 9 3) 0 +TfeMMP-2 

Ifi-CBSLtVStf, I^li^i:ffiffl^cDMMP-2^ 

fctfll*0lWT«!rStrC^* (C 1 in. Exp. 
Metastasis, 1 1 : 1 83-1 89, 199 

3) „ mmp- 9m ^mmmtnmmm 

K JlWOliPSOftS (invadopodi 
a ) -effittSMM P - 2 )Wl!&-f 3 C Win v i t 

i££ftTl">3 (Cancer Res. , 53:315 
9-3 1 6 4, 1 9 9 3. Breast Cancer 

Res. Treat., 53:315 9-3 1 6 
4, 1 9 9 4) o 



(3) ^¥9-8 4 5 89 

4 

[0 0 0 6] E©»MHW»5, MMP-208ttfl:« 

mtrmznxzrctiK j»aottKMMP-u mmp 

- 9 ©gttffcff h U £<D-fe 'J y -/n r7— tfe 

BSIStlSOfcftU MMP-20JSStt{k«(U4TWT 

mcrsmmTtemfeztix^Kfrifcc mmp 

-2©SSfflflat?*5HT 1 0 8 OMRftnyft-MU 
>A-^12 — o — te t radecanoy 1 phor 
bol 1 3- a c e t a t e (TP A) XWMtZt 

%muM p - 2 tf8«±j» Etusrr * c t^ae>nT 

10 feO, cn5©fflflaT*ti, MMP-2<0ffiM:H?tf§§ 
#^tlTV^i:#^?)tl5 (J. Natl. Cance 
r Inst. 85:175 8-176 4, 199 3. 
Clin. Exp. Metastasis. , 11 : 1 
8 3-1 89. 1 9 9 3) . C0MMP-20Stt{ktf 

p fc ct o rffittf tjwmwstis ctfrbs 'mm=m 
jm£M<DMMP<Dimx&z>cttfm%.znfc a. 

Biol. Chem. , 268:14033-1403 
9, 1 99 3) o 

20 [0 0 0 7] 4gSlfl*&& ^fcae^x^w^at* 

F^'fy*!**, MMP 

-2*jssttfw*«u^MMP*a-Ft*aef** 

u—z.yf\jk (Nature, 3 70:6 1-6 5, 

i 9 9 4),m c©afs?*ig»«T«$-a-s 

—MMP (membrane-type MMP) ttfrf 
StfCo CJtlS-ea^Ttfc.fedKMMPfcO^MM 

30 p-2 8, zmmmmmmmcmstisct 

mmtvyo$>Z><, LfrLKtfZ, MMP-2(iIEfi?ffl 

mias^xmmt Lx\mmmmtm.t^ct 

Mftt Lxmxwmxh* tt% c 
[0008] tit, 7)iv>^^-mmtcM4tz 

075n^ K* WtyRoWWHc&fS MM P - 2 OR 
40 5tflS«£tiTi/*S. 073n-rF*>v<*»i75n 

/<*«««4, *01/4tf73n^K*:"<*»}<iK 

ftoiiffi^fc^tn, mKum&ftfctux^Ze m 

dt7— b*(c < t*}/S75n^F^y^f®M«rt%W»r 
Stl, «ftSxlti2ft3&<Dl?<&5o KS, MMP — 2 

^mm^n, MMP-2* t o't^i/*— esswiaB 

50 ^T'(Dj3 75n^F^y/^a^^tLTStgLT 
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(4) 

5 

^SnSm&mmftT^Z (Nature, 3 6 2: 
8 3 9, 1 9 9 3) o flTSP'TK^y/^Utt, 7;b 

A«037*»«1-*. 7/l/V/vfv-tf0ft#®»ft* 
tt/J 75 F*y><*K^S*0«lifiTtf£i;T 

^ 5 nj^tt t & 5 c t fre m m p - 2 #a g * nri/^s 

tC, CCf TMT-MMP-1J fcfctttffcnfc) fiM 10 
MP-2<D%mm : ?-(!&5t%Z.t>tl%ti\ MT-M 
MP-l©J:5*^©MMPtf#fc , t5<:i:8, ifflBS 

tftfrl^ig^ft, MT-MMP-lW^OMMP-2 

[0009] 

[»»LJ;?it5il] *5»fltt, itfiglMM 

P - 2 0S14f tftB%*i t § M M P ©-IT** 0 T 
-MMP-l Wfl.** o TfMftSM M P - 2 ffitt {kilfc 
rr3^£SMMP-2fttt{kB?T-&SfT$&*>^ 20 

^«Rtf*n*3-FtsaeF, mi£Smmp-2 

75 0 

[00 10] 

up -2 (DfemtmmMmmftici. »> a*** c 
c ^A^SttfkH^ttimB^soMM p ® i a?** t 

SB&SftT^SCfclcJtBU 5tefc»ttSMMP-2iS 30 

L fctf, C tifiWK fc M M P - 2 ©ffittikH? £ LTft 
ffltSMMP^Mk^WKKSKOMMP fcS&SMMP 

^a«w«bfcts«» iffc^iSffiSJMMP- 2Sttfkti 

[0 0 11] 3?ft£T\ »fti!MMP-2 0ffittfkfil* 
W*5MMPkLTMT-MMP- 1 tffceftTWS: 
*\ j etlWn«?ifiiJMMP-2iSttfkH ; ?}CO^Ttt 40 

M P - 2 SIMiH 3 M M P 0«e? tf^ n - ~ y ^* 
aep«SE5iJfe«J:tf 7 5 /«E?iJ©£Ttf «5 
fr££ft3£Mo/c„ COfrl&MMP 
*SWMT-MMP-2^*Lrc (¥$7¥ (19 9 
5$) 1ft 1 4BfcB*HfcffiKSttfc«pll 3 F7-2 0 
0 3 1 Q^ttfftWilT 7-2 00 3 2 0^) 1$, d— 

yy v^-^yyrvyx *y vhu-y^x 

^^D7nf 7— tfX (jyF-^-x^x^f 19 
95^7^16-2 10) (Gordon Research Conferen 50 



8BPF9-8 4 5 8 9 

6 

ce onMatrix Metal loproteinases (Andover, NH July 1 
6-21, 1995)) fC*3V^T> CCDfcOtfJrfclC TMT-M 
MP-3J fcif-SXffcOfcSil, ^Cfcj^T TMT 

-mmp-3j twmztoysMmztirc w v 

*7 /W*o^A;l/ ^5XhU- (The 
Journal of Biological Chemistry), Vol. 270, pp. 230 
13-23020 (1995)) . LftAST, #MT-MMP-3 
it, ¥fM¥l - 2 0 0 3 1 9^MtffC&Il¥7 - 2 0 0 
3 2 O*§K:fE$t0MT-MMP-2 fcH-0t>0£JlL 

[0012] t%t>*>, *mutmi£*wn. m 

T-MMP-3Rtf*0j^tt£KlfcSfc0T*So 2 
5 £*aHtt§iffi&M T— MMP — 3 O^ttXttHP* 
3-Ft5DNASB?'J> ZKD&oKDNkm&GtS 
* - R tf c © <fc 5 * JHESlXtt h 7 > 

* M T - M M P - 3 0gjgf£& tf* 0ffl 1 1 S# L T V > 
SfcMT-MMP-3Kl$£flto:*S£**ffifl?K:t. 

Rtf£ftftT«0MT-MMP-3£M&f 
StlSo #5SEtt. »fc3!MMP-2<Di£11{kfll*#r 
§ M M P ©Hit?* & M T - M M P - 1 W^OSffiS 
MM P - 2 JSttfkH^fcSj^OMT - MM P fc^S 

*yy<*H0l$»Wft&$H7?-F$fctt*<DJfi, 
&*3-Ft*lfi?» MxJfDNA, RNA&£\ Z 

sa*, %mLxmy'Wg.*rdt%<Dmmmt%is 

[0 0 13] lftS/MMP-2©Stt 
{kfil^-fSMMPO-fflTfeai'MT-MMP - 1 W 
^•0?tffiSM M P - 2 gtt(kH?7fe^^0M T -M 

mp— 3 1 mmic m%%m%tz *v>wn*tt 

r n a a t\ foief^ieFfflUjtjBaBTfiwrr* 
x5 h\ c 3 irc^z-KEvmmznrcmm 
mmmzm. coirmnm^y^mtc 
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(5) 
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£ft/clgi% 0]*(fDNA, RNAftt'^n-T**: 

Mt5o »*L<tt, *5BWTftt» E?US0E?iJ#*f : 
2f£Sft*75/ISE9JXtt*ftfclSaWEE$07 

3/W0«j**rr*j:t*i«ii:-r*MT-MMP-3 

[0 0 1 4] *f8U8fci:, (1) jf£SMMP-2 0ffi14 
ftt6%Wt5MMP(D-aT'^0MOMT-MMP- 1 
W0lftSMMP-2ffi14fbH?T£5^0MT- 10 

mm? kmmcm%fi5m%tz> ctmw.tr z 

*>/^«*fctt*o*, (2) K*y/^«*«MT- 
MMP-3*fctt*0«l:* ^KWKWHS&»tt*Wt 

a>*«fotcra5Si:t*«fafct«±iBa (i) a 

#^:2©Ala S6 ' -Phe™ ?£Sn375/» 

Bwixtt^ntimwcwifcT s /mews*** c 

t^#^i:1-§±I2^ (l) Xli (2) SHB«0*>/< 

(4) EWSOiSiJ*^: 2TS«nS75/» 20 

E^JX{4^ntnawt(si^o73 y^E^j^tt^M 

T —MM P - 3 £ C fc«*Mli: t*± 

e* en ~ (3) *o^fn*HE«o*>/^ii, 

(5) *1«ttDNA®>J*JH«*»fc6^TfSHtT» 
OTftSCkSIWlfctiJJEJI! (1) ~ (4) 

ttitMEMn* ywn. ( 6 ) mm.um\m • 

2?£SftS73/l!IEWfclSSWfcP-073/«E 
*J«tf8cfc*W«i:*-*±EaJ (D ~ (5) 
^•Tft*»-B«0*y/^«, (7) ±E3I (l) ~ 30 

(6) fl0^1*n*^-iB«0*y/^*0aJiH7 , f-K 

[0015] (8) ±e» (i) - (7) «ot*fftfr 
jaaew*** ^ c t *w« ttsm ( 9 ) ±aB® 

(2) ~ (4) JSOl^f *lfr-fB«0M T-MM P - 3 
Za- Ft SlSE^JfclTf 3 D N Ajie^T&SC i: 

%<$i«ff s±eE (8) ocEttam ( i o) mm 
iT^nzmmwo^t-yyv 

*wt ^ «SE5>i%*-r s c t ft* ±bbss 

(8) Xtt (9) «E«om (11)±E*(8) 

~ (1 0) «oi/^-fn^-iE«0«»*^f«cfc* 
ft*******- (1 2) ±e» (8) ~ (10) 
jso^f n*^-E*o«»x(i±iBS (11) m&m 

(13) ±E» (12) «IBt0)gSK«tt*ii5i5Iil 

MMP-3*fctt-tott*a^rs±sffi (1) ~ 

(6) «0^fti^-|B*0*^^ltXtt*0W^ 50 



ftM 3 P9-8 4 5 8 9 
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:/*K*£rt*L**Ci:*1Wfc**MT-MMP- 

3$fcttt©ia*a^ , r5±iBa d) ~ (6) m<o^ 
fnfr-mtozytwnwtzom'*??- fobbi 

C0016] *ftHK:ljE*& 

■6(14) »fcSMMP-2©gttftl}&fc#r*MMP 

0- a-eftOlOMT-MMP- 1 Wft0l£S!MMP 
- 2 gtt {fcH??* *39ffi0 M T — MM P t £KftK: PI 

(1 5) MT-MMP- 3 3^4^0^ ^KWK[S| 

ay7 * *-i/3y*ttot><DT'&Z>$y/Wmcttt 
Zfflt?3b&Z.t%im£t&±Mi% (1 4) SfB«0 
m, (16) E?iJS0E?iJ#^ : 2 T?£Sft5 7 3 / 

»E5>jxtt* nt^awt mmr s /wstmm+i 

M T -M M P - 3 X»i*0ffi?& 3 # >/^fi£ flt 3 
JSf*-e**ct*««i:1-*±ES (l 4) xti (l 

5) MEttottfc d7) ^HttD n kwmwm. 

WKfeV^TJHI b TUfc t Of* * *», * 5 

TfcStfcfcfJftelNBlJES (l 4) ~ (l 6) JS0 
t^f ft*HE«0Sifls (18) mWLOWm^ : 2 
T'££n*7 5/»EWfc5S«W£^-075>'»E*'J 
^t5^V/^afcWr5taf*T'*5Ct«r^i:-r 
3±fBSg (1 4) ~ (1 7) «0^t"n^-IBSc0K 
ft, (l 9) *y/^ao»iM7 , f-FXtt*o*EJ* 
t5m¥?$>%C£*®WLt.TZ±E% (1 4) ~ (1 
8) 9ov>rn^-E*0Rf*, (2 0) £tdM?«« 
ci:*1««fc**±E» (i 4) ~ (i 9) «ot^rn 

fr-E*0lntt> (21)*/* a-+)im-i:&Z> C 

tzmttzm® (i 4) ~ (i 9) aov^n* 

-fBft0ff[{*> (2 2) MT-MMP-SXtt^Offit 
fl-fS*/ f n— J-rt/ffiflrefc* C t f 5±IB 

1(1 4) ~ (1 9) fttf (2 1) «0^-fn*>-E« 
0m 

[00 17] (2 3) »£3!MMP-20iSttftl£**i 

1- 5MMP0-«Tfe»)MOMT-MMP- 1 WW0» 
ft^MM P - 2 iSttfcB^T&SXJKOM T -MM P 

aX(i^0^*-5lHi^0gl5^7 p ^ KXtt*0tt*fii 

SitfiSMM P - 2 0ffi14{bFi£*-f 5 MM P 0-«-e 
SOHOMT-MMP- l«n0?§ftSMMP-2gtt 
fbH?T'*5^0MT-MMPt^aWt^*ffitt 

^-r§^>/^axfi ; e0gp^7'^Kt^t5fix{* 

0l!ii75rS> (24) 'mmu M P - 2 0Stfbtfe^W 

**MMP0-8T?&Dfl'OMT-MMP- 1 
4SMM P - 2 rStt<bH?T'fe^^«S0M T -MM P t 
*«»tBWP4iSStt**t* c tzftmttzz ViV? 
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(6) 
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«Lfc»«fr&*&tlfc, »aSMMP-2©gttfl:te 
^W-rSMMPO-a-pftOflOMT-MMP- 1 
©jiftSMM P - 2 SttftB?T*3&3^S©M T— MM 

T'frOM T - MM P - 3 £S#t 3 2 KKftTS 

ttZUBSl (2 1) Xtt (2 2) J|ifBi$©Jnft©jt4 10 
m (2 5) »fiESMMP-2©JSttfl**frr*M 
M P O-aT* DflOMT-MMP-l Wft©$SSM 
M P - 2 SttfcH??* 5 ?;$© M T - M M P t HftW 

Tffl^S*\ **^tt±E» (1 4) ~ (2 2) «<0^ 
f tifr-IB«©inft%Mli£i: UTffl^SC t£3#lff 
SMT-MMP-3©&tfj • »m (2 6)±KS 
(2 5) «©MT-MMP-3©ttHl'flJ^rffiK:ffl^ 
3^L£ft/cMT-MMP-3{C*tti>ftft, (2 20 
7) ±B» (2 5) «©MT-MMP-3©<£tiJ • fl£ 
*SKffl^*»fiSMMP-2<0gttfl:fll*#t*MM 
P ©-atrfe •? fiOM T -MM P - U^O^ftSMM 
P - 2 JSttftBW-e»*39«OM T -MM P fcHSWfc 
flS&fcffittfcWT* * y^KXttS-offlfc* 
»$Wf-FXB*©«?*5cfc^»i:"f3«»{l: 

(2 8) MT-MMP-3^S»*5V^fiH©^tiS 
• Wi£SJSKffl»f^*jWESMMP-2©iSSttfbli*Wt 
aMMPO-a-pfeOfiOMT-MMP-lU^OJBft 30 
SIMM P - 2}£tt{fcBi 1 T?& M T -MM P £gg 

MS (2 9) /W^J^f-yay- fu-TSh^ 

ct*#i!!i:t5±iB^ (2 8) acKotmraifts 
[ooi8] m*%wi*. (30) EHaos&i* 

2t?^sn575/lffi9IXB*fti:£HWKH- 

-3Sfctt*oa, (3 1) ±!B£2 (3 0) «IE*c©M 40 
T-MMP-30»^yf-K$fcti*Offl, (3 2) 
±tEfg (3 0) EEtt©MT-MMP-3%3-F-f« 
«S^lJ*Wt 5 D N A fcg?, (33) 

#*§ : i rasn*jasEM**rt4±8as o 2) a 

§B«© D N Ailfr?, (34) ±gBig (32) ftGaO 

a&ffcsw-r s^f (3 5) ±iEg (3 2) a 
isic©afE^x«±ies (34) «fB*t©^*-£S 
£**jB«iE«ft, st>* (3 6) ±na^ (35) aea 

*>/<*S£LTMT-MMP-3$fc«:*0fi*£ja 50 
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mwmm. (37) ±sm 00) ^ibiom t - 

MM P - axf**©***^*©*^:/?- FXI4* 

mt t*M T-MM P - 3 fc#?«fttt4>Kft#&« 

[0019] *fswtc^^{f, ttc^ojcaftmau ? 

(3 8) ±fB» (3 1) SfBft©MT-MMP- 

3\cmm». (39) mm-hzctzmtt 

5±fB!l (3 8) ?i!B*©MT-MMP-3fcfl?3}n 
ft, (40) */*n-*;l*#Tfc*cfc*19«*:-r 

3±fE!g (3 8) «iB«0MT-MMP-3fc»-fSin[ 
ft, (4 1) ±!BB (30) JgE«OMT-MMP-3 
Xtt*0ttfc5 Wi*©S$K:/*- FXtt*0«T$M!E 
LfcSj»?>f# 5.nfcM T -MM P - 3 fc*ft 3$rLft£ 

a£t«an«, afw«nraftaBkii**bft, a 

ftJ8«Rll£T?)&OM T— MMP — 3 fc*ra-*fiift*S£ 

tSM^yy y Kaa*a9J**tfc**f«fcT*±E 

% (4 0) ^IBliOMT-MMP-3(CW-ri,t/^D 
-t;Uffift©jt4£r£, (4 2) ±m (3 0) «IE« 
©M T -MM P - 3 XttfOttSS^ttfOttft'*:/?' 
KXtt*0**K*i: LTffll^Sfr, *S^tt±ES 

(3 8) mm(OMT-MMP-3{cmmmmm 

• »fi£75fffi, (43) ±m (42) StB«©M T - M 

mp-3 ©&ta • Mj^rffiKfflv^aa^nfcM t - 

MM P - 3Xtt J t©fifc5^tt*®S&)''W- FXfi* 
©IS, &tf (4 4) IfBffl (4 2) JSfS«©MT-MM 
P-3©&ffi • fflj££ffiKffl^*aM{k*ftfcMT-M 

mp-3 (cwr^JnftAmtt^nSo 

[0 0 2 0] 

imommmt® a&HMM ?-z <Dm&itm*% 

t5MMP©-aT-fe5^MT-MMP- 1 ttft®iB& 
SIMM P-2jSttltB??*«39S«)M T-MM P (ft 
*f£, MT-MMP-3) fc^aWCPfFftSttS^f 

aHWf-KSfctt*©«. ^ns^n-Ftsae 
mtfDNA, RNA^if, ^©ae^ae^ffl 

anaasftfciiiiims, ^©?i±«*, ^»lt^^ 
F-vaifi, mmtircMB?, is$%.i£d n a, rn 

[00 2 1] «J:t)*ftW{c(i, *IBflttffi5imoE?<JS 
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*MT-MMP-3*fett*©**ifffi*3. 
MT-MMP-3fcl/ni, fgft^MMP-2<7))£14{fc 
fl6*tt5MMPO-af*0flOMT-MMP- 1W 

With o xmnmuM p - 2 ffittitig^t-r « c t *it 
it imm mp— 2 gttftH?-p**oi»ift7 s / 

®E?iJ£Wt5 t><trca&ntf £ o L < «*a 

BOM T -MM P - 3 fc tm K5U30E5>J#9 : 2 
ft 3 7 5 7 t HgWtC H0-O7 ^ 7 $ffl?iJ 

-MM P- 3 fctm T'Ug|?^ttTiHW075y 10 
8S#lffc0Me tfr?>2 lfe<DPh ef T*<075/S 
E5U©-tt$fctt^4*Tl/T^TiJ:<, 7ngB#£ 
UT75/8S^2 2fi[OPhe3b^l 1 9fit©A r g 
$T?©75y'l8^IJ©-a5Sfc{i±aP*WLTV^TtJ: 

K *%WOMT-MMP-3f±, E5>ja©E5>J#^ : 
1 -eS^nSJfiSEJIJO 1 1 3*^1 1 5ffiOATGfr 
5> 1 9 2 2fr5> 1 9 2 4{ft©G TG*0*JSSnSttS 
EWfcn-KStiatO (1 9 2 5fr£ 1 9 2 7{u<D|f 
ihnFyTGAfi, TAA*fe{4TAGT?tW5 5S) 20 

X'&zz£tf?'Zz>u tits m&gffiy\t®m&tt% 
m m p - 2 offlaatm* zt^rcttit mh<ou 

I E^J£ £W 1 5 D N - F £ tl5 1 ©T'fe 3 

Cfc^"Ct5o ^MT-MMP-3<D&SE?"Jy\ 

[0 0 2 2] E?M£>E?iJ#*t : l fg^tiSWiJ 

5 fctt«l t PS6©ttSE5>J*^*t 5 *f»B© D N A 

<£Ft§&*tttllrtt» WfctfT. Haniatis et al./'Molecu 
lar Cloning", 2nd Ed., Cold Spring Harbor Laborato 
ry, Cold Spring Harbor, N. T. (1989) ; B*£{t*4 

6 rmzv&mmm 1 . m&?m& 1 1 j > #& 
mm a (1 9 8 6) ; a*£fl:*&«k r«f4ft¥* 

MIUS2, «E»I I I (ffl^xDNAKfr) J , 
3*|b|A (1 9 9 2) ; R . Wu ed . , "Methods in Enzymol 
ogy", Vol. 68, Academic Press, New York (1980) ; R. 
Wu et al. ed., "Methods in Enzyiology", Vol. 100 & 
101. Academic Press, New York (1983) ; R. Wu et a 40 
1. ed., "Methods in Enzymology", Vol. 153, 154 & 15 
5. Academic Press. New York (1987) %ElcE$L<Dfi 

£ 5 0 

[oo23]a*0th«ii <jm. Bm) 
tozwrnrnm® a ks»i«ht 1 o 8 o, t 

h m&QMmWM U 9 3 7 m ft* m R N A % I'liST 

5 0 »k» t h nmmmx. o m r n a * misr-^ 

3 0 mRNAC$& mftWX'KKKDHmZMi 50 
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jftifc^KWkiratta:^}*^ asffiK * off 3 c ttfT- 

£§jb^ T. Maniatis et al., "Molecular Cloning", 2n 
d Ed., Chapter 7, Cold Spring Harbor Laboratory, C 
old Spring Harbor, N. T. (1989); L. Grossman et a 
1. ed., "Methods in Enzymology", Vol. 12, Part A & 

B, Academic Press, New York (1968); S. L. Berger 
et al. ed., "Methods in Enzymology", Vol. 152, p. 33 

& p. 215, Academic Press, New York (1987) ;Biochemi 
stry, 18, 5294-5299, 1979 %EtC?M<Dl5fc M*tf 

CfBU, *#5tlfc£RNAli*U=r (dT) — fe/l/O- 
X*7^*H*ttffltT««l/T#y (A)' mRNA 
ttftb*3 0 COmRNARtfiiiE?B**ffl 
^TcDNA%f^«"r*. mRNARtfjSME3|B**ffl 

f>T<D c d n k^mmmm^m^'ikh^i't 

H. Land et al., "Nucleic Acids Res.", Vol. 
9, 2251 (1981); U. Gubler et al., "Gene", Vol. 2 
5, 263-269 (1983); S. L. Berger et al. ed., "Metho 
ds in Enzymology", Vol. 152, p. 307, AcademicPress, 
New York (1987) *2fcE«©#Btf*tf 5tl3 0 
[00 2 4] CSLTftHHStlfccDNAfcSEcDN 
A7-W;-£$fiST?#3o *fc7r-SM**-« 

nfflt-fi&.X>'iir>Z.}LftX>%% (D. Hanahan, J. Mol. 
Biol.. Vol. 166, p. 557 (1983) &2) . *6fci1ilRO 
«4fcir-i&$&5fcc DNA7^77'J- (fflfttt, CL 
ONTECH*ifJ:0A#Rrffi) *WMtffl1"* C k 

T- 1 5o n/c c d n a mmc p c r mmixfoz 
m* K^<oMMP7r5'j-«7^y 

mmz. f->*i*^T7 f ■ T^^-fctw 

5o ^9-fT-©ff«tt, SK»»l?tt6nfc*l!6Tfff 
Kctft't. «IJ*tfDNAai(l^JS»ll*fflV\ 7* 
X7*^xXr;l/S, 7*X7* FUxXr;l/jS. 7* 
X7*75^F£&if£J:D£jST*£5o ^©75^ 
V-t±IB^SU/ccDNAt^fflt\ PCR^ff^c 
P c RfifStt, aK»»-e^»©#aS5^tt*fti:* 

^jK.(f R. Saiki, etal., Science, Vol. 230, pp. 135 
0 (1985); R. Saiki, et al.. Science, Vol.239, pp. 
487 (1985) ; PCRf^yni/- (PCR Technology) , 
Xh-v^h>7UX (Stockton Press) &if£lESc£ft 

[0 0 2 5] t#enfc PC RM^^n-x>^U 
&nfcPCRffi»©*SE5>J*i*SU HM&MMP! 
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if, Maxam-Cilbert fcftifJfcffl^TfH CfcffTtS 
tf, rplRO'>-^X>i/>^+«y K M*tf Taq*V7 

0, i33i!)i£i«Ji*&gg, »lxi«DNA->-yy 

(k hSSffi^lflilfflflSHT l 0 
8 0, kh#^1taifa^«U9 3 7^) a^asss* 
£cDNA7f 77'J-£X?U--y?'U SSI2?iJ 10 
©i*S^5 BWfct 5 D N A fcifltr* C ktfTt*. 

»sb<»ii&aicDNA7-r^7'j-*x^y-->y 
u ttaMs>j©tt3e*tTiwfc-r*DNA*j|iiit 

3 0 4fc, 7a-74if£MM4lf3©ft4if££oT$ 
A FDN A7^'J h (Boehringer Mannhaim)4 

Co o 2 6] OTtis^KPfflKca-rs. *wmt> 

Lfc«*KfitS«nT^*75yaB»jGEAD I LV 20 
RtfGDAHFDDDE £gtC, ^©E5>J«rWT* 5 ' 

5P-4 IBWf : 3 
SGNVVNGCWGAYATMRTS AT 
(SEW, S = CXttG, N = AXfiCXtiGX»iT\ 
V = AXtiCX«:C, W=AXliT, Y = CX«T, M 
= AXf*C, R = AXSiG©Wfn©^y^XF 
-XfcjjVT) R^ofi25aj^-r§3' 
3P-2 KWf : 4 

YTCRTSNTCRTCRAARTGRRHRTCY 30 
CC 

(£91$, Y = CX«T, R = AX«C, S = CXti 
G, N = AX«CX«:GXi;}:T, H = AX&CXtiT© 

fc„ 443, ±!E©IE?iJ©9*>, S, N, V, W, Y, 

T*©eSv;I/^-^;Va? * M"f- FE5>J££"f 3 C 
**LTV3 0 ^■I'V-ttMMP 7 7 = 'J -fct#®W 

flffltSCfc^ffl**. 40 
[0 0 2 7] Cft£©77^-7-tkhOKffi«fr£ 
HBLfccDNA^'WJ-fcfflK PCRKfc&ff 
o/c. T^v-WTlMvft^fiSftSlMX (9 
0fr?>120b. p. ) *fifOi:C5©^5nrcPCR 

MMP-1, MMP-9fc|B|-&E?lJ&ftOPCRl14l 

49 3b. p. ©DNABrfrfcfifc. |f8«K<:ft&77 
^-fcfta©khffljfi**©c DNA5l'7*5'J-* 

ffl^r, MMP-i, mmp-9 tm-tttm^wop 50 
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Wm®tPCRm*&$Rt&£tt>T!i*Zo £©9 
3b. p. DNAS8r)t£7P-7i:LT, CMicD 
NAvi'7"7 , J-©X^'J-->^tfi/\ 2. lkb 
ODNAKIttfllSftfc. COKfrOttaHSIjORgjlP 

6ss>j*©is»jfw : i T-i&ztizmmwmft 

/Co E9iJH©E?J#*f : 1 ?%1<ti5mmP\t®-<D 
GENEBANK/EMBL DNA Dat 
a Base *Ktt#ft-£1\ CWlSSE^Wta D 
N A ti£ < fr#l4 ©T*& S C t ttmtb h ftfc. 

[0028] mmmmm ■■ i -egtsnsitSE^ 

£tt§±!S©*p-y©i£SE?Jfi, 3' #ffiRG9J 
t««S6 0 4f@©75/H5SS^3- Ft **-7 
yy-r-f >^7l/-A*WLTi/^c 0 F>©t 

©a^ t mtB-sm ?y>w nmm^m^mm 
t— mm p — 3 j tfit%ifc (*mn%mrmj]M7- 

MMP-2tnf»Lfc (¥-fc7*7R 1 4BB*BttiIi 
©^S¥7-2 00 3 1 9^3fctfKWf»¥7-2 00 3 
20*1) tf, rf-F> U*-f- 3>7rl/>X # 
> vh'Jy^X ^^a/nf7- tfX (7>F-^ 
- xjtx-Yf- 1 9 9 5^7/3 1 6-2 1 B) (Cord 
on Research Conference on Matrix Metal loproteinase 
s (Andover, NH July 16-21, 1995)) ©££T'©-&1UC 
StJ i/^T Sf fe fc M T - M M P - 3 t if Si £ t K 4 o 
fc) 0 

[0 0 2 9] MT-MMP-3l{£?>l%©fitig£, M 
T-MMP-3iep%h7>'^7i^'>3ybfcC0 
S- l«4H©®L/c»l1%W4^ffl^TlTo/c 0 

Wlxtt*, F. L. Grahai et al., "Virology", V 
ol. 52, pp.456 0973) 4 if) , DEAE-f*Xh7 
>S D. Warden et al., "J. Gen. Virol.", 

Vol. 3, pp.371 (1968) 4if) , lU^ hD#U— >a 
y£ (0IJ^{f, E. Neumann et al., "EMBO J", Vol. 1, 
pp.841 (1982) 4 if) , v^n^y->"x^>3yi£, 

Pf?>n§ 0 C3 LTMT-MMP-3ae^h7> 

X7 x ^ 3 y?nrciiti«©i4-r sjifE?i« 

MM T -M M P - 3 » n— ^;l/tftf*%fflt^cftfiit 

mmx-mmLrcm. mm®*** 6 4 k d a©^ 

-MMP-3ae?i»«»^n3c:ii4<, nues 
t j: 3 fcaa©M m p 7 r 5 u -©7 5 y mmm t ©ffl 
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Rtt£IKLfet£& MT-MMP-3fiBBJJ0MMP 
7/5 «J - JftvBHtt*jj*l/fc. MM P 7 r 5 U -7* 
«#$nTi/^tull*i:)tf5ft<D7 , n-b 7 y»ffii5 
BOEfl, 43 J; tfiSttflMfcOEflttM T -MM P - 3 * 
■flBfcftJffKfiteSftT^fe. Sfc, MMPOl^filS 
±©1#t-e&37 > 0'WFF^^ Zn' IS^ttit 
F^X ^nUyfc*A/«k>s?H^>r>, C-*3& 

[00 3 0] S5fcMT-MMP-3T?»i, MT-MM 10 

p-i (m^mm^mmm&LrcMT-uMPii 

*0KflJ*ft*fci& TMT-MMP-1J fctfrSUIL 

fc) fciaii;<c5i5ii6ja«K:a&ktt75y»©aatfcE 
a, ffioMMP77 5 , j-ict±#ftL^^ 0 m le 

WLtefmiitztfrb. cmyk&T^mmum 20 

cttfmznrco Lrctfox, MT-MMP-3ae? 
ffji^MMP zywmz-VLT^zckim 

&T?fc»K MT-MMP-3ie^*ffl^T{t»L/£ffl 

*ifcES*K*M*fcS^tth7y*7x*2yhfc^ft 

[00 3 1] MT-MMP-3li£F*ffl&ty77;*5 
F t UTttieFI*«Kl»fflSn*Si«IB (0>J*- 30 

«\ ttiiSoi«i±> bisk cHoie 
Ba*©x«fflnait±, s f 2 1 ^os4«?t±) h»t 

K D N A WffiZ f S7 P 5X5 F T?*n« fc"© ck 3 ft 7 

fee±iMi!-«8St*ok:»aa3Fv*«#xsnr^ 

©»IE?K <£«E?iJftt\ B«£*5ieF«S#* 
•SOWSu-oUy*- 7^7^-ftH, S5£tt*i£ 

ft HfcWfflftE9J**£A/e^a C £tf T-#5„ K 
<tt, BSftT'n*-*-, M*tf*Bia*e±i:-r5 
75X5 KTftt, hU7 p h7r> (t rp) 7°n*:-* 
-, 5^h-7 (lac) r-»J7r-7:r 
> -7^r— X (t ac) 7p*-£-, U#7*oW 
> (1 pp) 7nt-*-, X77—&P L7*n*-* 
IWtflWBfcSifctST^SF-ett, S V 4 
Ob-h/nt-*-, MMTV LTR7nt-2 
RSV LTR7ot-#-, CMV7n^-# 
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5 FT'tt, CALK G A L 1 0 7a€-#-H£$ffl 

[oo3 2] -mmmi-tt^y^YtLxM, 

fjxifp B R 3 2 2, pUC18, pUC19, pUC 
118, pUC 1 1 9, pSP64, pSP65, pT 
Z-18R/-181K pTZ-1 9R/-1 91K p 
G EM— 3, pGEM-4, pGEM-3Z, p G EM 
-4 Z, pG EM- 5 Z f (-) , pB 1 u e s c r i 
p t KS" (Stratagene) ftH*W5ft*o *H® 
!!'<D : %mmirc7°y^Y^Z-tLTte, pA 
S, pKK2 2 3 (PharnaciaX pMC 1 403, pM 

C93K P KC3 0ftiffewe»n5o mwmm 

±£tZ7 , 7Z$Y£lT&, SV40^7?-% #L> 
t-v • 7-f;l/7N^7#-> 77'>-7 • 7'f;1/X' s ^ 

i/ha^^w^^-j&wfsn, flat* 

pcD, pcD-SRa, CDM8, pCEV4, pM 
E18S, p B C 1 2 B I , pSG5 (Stratagene) ft 
fc'jbWSftSc »«*a±frS7'7X5Fi:tT 
(i, Y I pf^^- YEpS'***-, YRpSK 
Y C p3K**-ft£*W5tU WAtfpG 

PD-2ft^*wsns. e±nBkLT(4, mm 
mw&me*Mt* «xif«K 1 2 

0*W5*l, 09*tfNM5 3 3 XLl-Blue, 
C600, DHK HB10K JM109ft£#W 

F U WllllfiftlO C 0 S 7 COS-lffl 

bs> c v- 1 «, T7xn«^aM*©c o pm 

Us MOPfflfe WOPffllS, =}■*■<( --X'^kX* 
-«£#£>CHC«, CHO DHFR" fc 
FHeL a«. VW||g|*C 1 2 78BJS, T7X 
WSlfcfcN I H 3 T 3ttlfift£aW5ftSo M*^3 
Ei;LT«, il4^W&ik'&WJ4i\'7s (Bombyx mori 
nuclear polyhedrosis virus)?:^^^— £ A'l'n 

«iia&«^fi*-r3S«ttiia, gijx.{fBM-N«ftt" 

[0 0 3 3] 3W»B<Wie?I*IS¥ffiK*l/^Ttt, ^ 

|g9INR« DNAKfr**n-yflrr*<!)KaLte«fi 

DNA#'J*7— e, 5t?«7 7b4-^ 
h 7 >X7 17- lf> D N A U #~t?ft £&ffl^5 
CfctfW**. iBflS9*fcbT(4, 0H?Hf, R. J- Robe 
rts, Nucleic Acids Res, Vol. 13, rl65 (1985); S. L 
inn et al. ed. Nucleases, p. 109, Cold Spring Harb 
or Lab., Cold Spring Harbor, New York, 1982 ftiftC 

^^Ts^u^^sSaM^^llX (mouseMoloney leukemi 
a virus; MMLV) &%<Di£fcM1% r M (reverse transcrip 
tase), -7hU«Bf«ffi'>-Y;l/X (avian mye lob las 

tosis virus; m&xmmmmt'mtfzfts 
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fttCtiRNase H MiftaHtt&$UfflV»*Cfcffffl* 

#y^9— tf, *<ow*wn!ib%t\'/*? • Jy?*y 

K *!®77-^T4 DNAtflMv— tf, £18 
77-^T7 DNA#'Jj<7— If, B&gDNAsRU 

X7i7- ff£LT«, 0H*tfR. Wu et al.ed., "Meth 
ods in Enzymology", Vol. 100, p. 96, Academic Pres 
s, New York(1983) iCtiW.<D3' -OH^ffiCrtf+v' 
?^U*f-K (d NMP) fcttimtSTdTa s eftif 

?2U7— tf, xyF5?*W— tfft£*We>n, 
it If *n e**x * ->*iXf 7— If , (HI* 7. * itxzr 
7— If, *l®DNAx*y5<7U7"tf I, XBISD 
NAx*y?^l/7— If I I I, *»»DNAX*V.2 
*l/7— tfVI I, Ax*y?*U7— If, DNase 
I, ?7b7~ tfSl, $^/n3'>AX (Hicrococcu 
s) 7.7l/7--tfftifrf)W5ft5 0 DNA'J#—tffc 
LTtt, M*tf*aWDN A T4 DNA'J 
tf ft £ JbWfc tl$ 0 D N A Ifi?* 7 D-x > ? 
LTDNA^^'J-SflBRfSOKaLfc^^^- 
■fcl/Ctt, 7*5X5 F, A 77-* 3X5 F, P17 
7— >\ FIT, YAC*H*W5tU #SL<ttA 
77-^i*©^*#-JbW?>ft, MAff C h a r o 
n 4 A, Charon 21 A, A g t 1 0, A g t 
1 1, ADASH IK AF I X I I, AEMBL3, 
AZAPIl" (Stratagene) fcHtf¥tf5n«o 
[00 3 4] #3SWEftfe5MT-MMP-3 

tffl^SCfcfcJ;?), MT-MMP-3075/8E5IJ 

jfx, e»**v^tt(*taLfce:ktaaft»XLfe 
mmmm 1 , m&?mm 1 1 j , p 1 o 5 om 

1) , JtoMfc*RIA (1 9 8 6) ; H*£fl:9*&fi, 

fmmmm^2. mm araM.DNA« 

tfi) J , p 2 3 3 (J/M) , %.J?Jt¥®A (19 9 

2) ; R. Wu, L. Grossman, ed., "Methods inEnzymolo 
gy", Vol. 154, p. 350 & p. 367, Academic Press, Ne 
w York (1987) ; R. Wu, L. Grossman, ed., "Methods i 
n Enzymology", Vol. 100, p. 457 & p. 468, Academic 
Press, New York (1983) ; J. A. Wells et al., "Gen 
e", Vol. 34, p. 315 (1985) ; T. Grundstroem et a 
1., "Nucleic Acids Res", Vol. 13, p. 3305 (1985) 

;j. Taylor et al., "Nucleic Acids Res.", Vol. 1 
3, p. 8765 (1985) ; R. Wu ed., "Methods in Enzymolog 
y", Vol. 155, p. 568, Academic Press, New York (19 
87) ;A. R. Oliphant et al., "Gene", Vol. 44, p. 17 
7 (1986) ftHtee*©75T8tf*«f&ft*. «*tf*J* 
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mmmmmxm , Kunkei & dNTPUsis 

(Eckstein) & ffi8£g^ffiffi$?ftH£fflV>*Pgt£ 

/mm*mtz>ct$>t:%%L. ^tw— tf, m 

kti^'sy, ^th-UT^y, 7n^7-Y 
y, xyK^y- tf, x*vW*~l!ftH©iP 

io ftt'ct-scih^-etSo * fcae?®**. fcvw&t 
mfcM$*y>wntLz%m#. g&ft&zwt 

±mr-^<DM T-MM P - 3 fc£RWfcRW0£fo 

coLrcM&fiywmtztDMsmmLx 
nmx&Zo fty/wnm&om'&mEit, m 
ivi u *y/v?nx*i , mmtmx (199 

20 3) «##cu *cKia«©£i*fc*v*«;*<:-c3lffl 
%mxfi 5LbtfX°£%o £ fcTEt 3 £ 0 tc * ©£ 

[003 5] bx*nmi. imu±.<D7^yfm 

gtf|WH4w£,T*^$©fc©fcgftS&©, l<@tX±© 
75/$?!SS©{ffl/b^©fc©tgft£i©?&oT 
#5SiHtt, MT-MMP-3Jcf$tft75/$ 

ssstf 1 mi± («*.«, 1 ~ 8 0 is, »* t < a 1 ~ 

30 6 0ffl, S5fc#8:b<ttl~4 0ffl, $5.fc»fL< 
iil~2 0fl, HKttl-1 Offlftif) >!»tTl^^ 
MtMc Wt075/««IS0lflW± l~ 
80ffl, »*U<ttl~60ffli, $5fcff*b<t±l~ 
4 0f@, «6K»SL<{il~2 0ffl, »KU4'1~1 0 
fiftif) ^fl6©«STB8i«nT^5li«att»f*, lfB 
tt± (W*tf» 1~8 OiB, »*b<«l~6 0fi, * 
e>iCiffSL<t± 1~4 0f@, $5»{Ci!fSL<«l~2 0 

f@, «ctti~i oflftH) o75/»»s*^ripsn 
40 ZYtJym^cW.^VvyT.tyT'vyYtJy 

mmmwztix^m, mmtmmmt, ±x 

*^ta^tl5o f fe*5SHOMT-MMP-3ti 

5^m©m t - mm p - 3 1 $mmz j mn-wN& y 

7*^—>a y*5f tt^OHiP^LT^StOtd 
$nT«fc^fc%A5.tl, S5»C^OMT-MMP-3 

OffeSCilfeT'f So C5bfc*fSB©MT-MMP 

so fc^-etSo «:9UTi»6nfc*aisfl)j»fia!MMP- 
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2 ©gftftfiEfctt & M M P ©HIT?* 0 iOM T - M 
MP— 1 WM-OlftSMM P - 2 iSttfbB? T'hZJm 
©MT-MMP CftKtt, MT-MMP-3) tUSW 

«*©& 354^14 t-Offi^^Ktt, *ft*ffl^T 
MKBftfflOH&M&Rft if OSfiflE, ESiaoSSHW 
35, MT-MMP-3*WfSi:^5ft54«!W4 

SO»«T**^tt9J^»ftH!*»Sfilf^-r40Cffifflt 10 

4i>M^K*3-KtSDNAlBR *LT3Q8©1$ 
tt©^gPS5t/>(i-gP*Wr5MT-MMP-3©3HU 
'WK, S5fc*©^tt*S^tt«S*{**3- HI- 
SON AEflfcSStS. 

[00 3 6] *fgfi©DNAE?<Jtt» CftST^ftT 

fc t*«WKa^*n*. c o bfcM t urn m*. 

tfMT-MMP-3Rtfl»l*>/^«%3- K-TSHI 20 
flJHfc WK»*L<ttkh©» y/ADNARtfcD 
NA©WRlf^©/£i6©^n-^©iSf|-*if*W 
?>ft3o *56M©DNAE?IJ{i, tf|*lfMT-MMP- 

L<Hfch©, y/ADNAStfc DNA©l|i|iRO*ft 
fc©fc«)©7'P-7i:LT*rfflT*&5o !£?©*«£ 
ftfcoTtt, PCR&> £&lCttffi«*?lHk (RT) % 
fflWfcPCRffi (RT-PCR) SffllffcCfctflti* 
§o MT-MMP-3 c DNA&tf^MlDNA 

a, ^n-->^$n, E5>jgta£«nfeMT-MMP- 30 

3 c DN AEMfre.«£<*ft575/BS»lJ£S"3£ 
lltWftEWWrtfcatf, D N A T^v-fcr-flV y 

LTfc*&rtu »&nfcDNA^-rv-«fflv^r, 

PCRS, RT-PCR, *©fl!l©#i£fcffl^TMT- 

MMP-3waie?©m ttm&Htfijffl-rsci: 

*<ai*So MT-MMP-3tfMT-MMP- 1 ©ttifi 
Wlta^fifftSSLTt^cCi:*^, MT-MMP- 

3 fci&siMM p - 2 (omm^t bximt^m 
tt*«as*n*. ^ct-, cos-i«ifift £©"*«» 

»«£?gftIJMMP-2©5&£|77X = KftlfMT- 40 
MMP-3©%S7^X5 F*3 h7>X7i^->3> 

o/co *©*ss, **, »?16 8 k d zfcmznz 

i8£S!MMP-2«Wc, 6 2 kDaOiSttSiMMP- 
2 RtS 6 4 k D a ISItttf&tfJ * ft, M T - M M 

P - 3 ©5SSfctt# LfclftSMM P - 2 ©SttfbWi 
&£ftfc 0 

[0 0 3 7] MT-MMP-3 m R N A©k Mllcf 3 

■?mmmmm*p o 1 y (a) ' rnakj* 
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$#5©8BfcT*8, MT-MMP- 1 m R N A ©US 

fro/Co Cft6©Ci:&, MT-MMP-314, MT- 
MMP- 1 fc«»fyc€>^£§!!MM P- 2 ©Sttfttl 

V^o *5SH©cDNA%^n-^i:LTffl^fttf, fi»J 
xif /— !f > • 7pt -c y • 7of^ 

in sit \if^?V#4-£-i/3y%}ZKX.*) k h 
fflWt?©MT-MMP-3 mRNA©5H^MT- 

MMP-3ie?a*ftH**Hi • Ste"e*» OVHi 
jg»©m iS©sttJt©t»rii©js©^»T?fe*, s 

fc7;l/^^Wv-^©^ir9©W^t^ffl-etSo tt± 

©ae?Rt;fflsi^DNA^?*is±(c^AL, mt- 

MMP-3^S$^ iftfctSMT-MMPfcfcS 
tfifctfllflteftS. C5LT*5EWK«tfttf» MT-M 

mp-3 ©ae^^nwtast sa»*f***^tt 

h5:/X7x**>hRtf*©«iiik S£fcfi*©ffl 
JifeM«^ft§o 9J©fflT?tt, *%W(4«fiES!MMP- 
2 ©ffittffcfll* £>MMP ©-ST*$ 0 flOM T - M 
M P - 1 CWOtttESMM P - 2ffitt{fcB?T*&3^$ 
©MT-MMPt^MWKIi^ffitt^frSCfc^ 

mtt^y>^mk^<o^ &*)%&L<\mi 

-MMP-3*fc(i*©tti:, *«WfcH5ftffitt*£ 
fe5V{iHSWEP^©-*fllii3>'7*p«- 

ffiKtSDNA^RNAftHOSftlClBtSfc-rSCt 
A^T'fSo $feC5Lfem WKttDNAtt, (a) 

T?*5E5iJ«*^tt*fti:ffi«WftE5«J, (b) K 
( a ) © D N A EM* fctt*©«fr fc / vf 7 'J Xt 
5Ct©T'f «&IJ, Rt>* (c) K (a) Xtt (b) © 

[0 0 3 8] *fPmi, *«WJC«toSMT 

- M M P - 3 t ®mic&£t ttJtu —ffrfflfe 

tt(*ft^©*t*CJ:0, )§©^»i(ifeta: , 3JS©liH, 

^v-^©%a<f^»r^Sli:^t)5IJf^(cWJ ; ll*W 

mzvmmt. *m\\c&<o'mn%t hmt-mm 
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= (N a t u r e, 2 5 6:4 

9 5-4 9 7, 1 9 7 5) DIBITS C ttfTt 
5„ CO^f&Cfc^T, ft&]I£LTii^M!MT-M 
MP-3, ViyM+y hfc MVlT-MMP-3RO'a 
ltLfc'>&< tfc8f@©7^/$fr£&3MT-MMP 

- 3 o-a5©7 5 / ^j^wi-^^^^f- mm 

hX$>mt%>ZttfX%Z> 0 Ztbicm/tv-tb 

mm, n^imm^^xmMmmt^ntm 10 

[0 0 3 9] #J8ST{£fiJSnS*7*n-*;Vffift: 
If 6 ttfc* / * n — f frfflr&b o T <fc c t ti ^ a £ 

1. fc£KtttalI©i®§3 20 

2. ftfiSttKBlcJ:«fM«!>ftA 

3. ;xa-?« (fHUMiB) ©HIS 

4. }nttS4«t^xn-T«t<D«B!^ 

5. /vT/VK-v (tt^tBUB) 0«RRtFe/fn- 
>fb 

6. €/^o-^-;V«i(*©BBfi 

[0 0 4 0] 1. ftSISffiKIS©iB» 
ttlSfctm Wittf39R**©MT-MMP-3, * 
5Bfl©75rSKtft^lW LfeU3>e^>hMT-MMP 
-3*m^ZZ.t1Pe%Z, MT-MMP-3IJ, 30 

& zm-Dmm zm^M * yum n v h 7-5 7 

t«tt(*aH*H3eftbfc77-f-f -f-- 7nvh^ 

77-f-ftHTjaam«»«aa"ets. * 

7^>-7**n-x • 77-fXr^- • ^nvh^7 
-f-, '\^Uy-7A"n-7. • ?nvh7"v7-r-&i: 
*We)tl5o «&KMT-MMP-3tt, f-ftfctffr 50 
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fc c D N AK»J*»5«je*n* 7 5 7 WBFIJfc^*W 
«»4E5iJ1IS«*a^ # U ^7> Ffcrif^f > LT<b 

^aigi;e^-&TA7*ry-^>^^aojiptftffls 

t fcT?£-5o rtf-f ^2n5#'.M7*f- Kfctt** 
*s*Tjy%m%Z*ttlJab, &m.myi?3.r-h 

ftdty/^IOIi:«*««*c«fc"3Ttt» fitt*7^ 

gttft*;VJl?*">;HI, IBJfctfx Kn7x-;l/x7sr;l/ 
^y^7;^n7x^;l/xxr;US, i-^yv> 
iJ77*-;1'XXt;H, N-x^->y^5FiXf^l 

ft ( 2 ) ffiitf t^*a, e**a 2 - if u -Tvw 

-*-/!/ • 0 y^-y h • -vei-T^y (K L H) , ^jfil 
if7;l'75y (BSA) , ^a7;U75X ?n7'J 

mtfBCG&£*W5ft§o 
[00 4 1] 2 . ftfiHttfiilHK <fcSfjtl©ft& 

lift 14, ft!JE4**, *,#tt^a, ©»6 0*, B 

Jli«fb¥HA> 1 9 8 6*p, B*4fk^«, Ht* 

fb^»igfti 2, ii k tm-m-m 
xftocttfT-zz,, tmtmcm^n%7i/3.rty 

htLXlt, mz.&7u4yh%£7V3.rtyh, U t: 

(r i b i) 7 f J^yv, SBmvti-y. B C Gx 

Utf'yFA, 'JjSV-A, 7KSSfb7;l/5x7A, ->'J* 
ftfc**We>n5o ftJS«, 0d*{£BALB/cftfc*<D 

<?Jxtfv7XtWUT^ l~400(i g/ij 

l~4!H43fte, jiff L<fii~2HfflcT4:KISE 
rt, ST, »JRrt*5v^i«rtrtK:i6!iaft5a%2-l 0 
(HgaS«LrtT?c ftSffl©v7Xi:LT{iBALB 
/c|V)XOll BALB/c^XtiSvJX 

tf-f VFMT-MMP-3*ffl^\ MT-MMP-3K 
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* Sr-M?, v-7X % 77K €W»K * 

[0 0 4 2] 3. 5ia-?« (HflHUflllB) ©HSS 

H*lfP3-NS-l-Ag4-l (NS- 
1, Eur. J. Immunology, 6, 511-519, 1976), SP2 10 
/0-Ag 14 (SP2, Nature, 276, 269-270, 197 
8 ) , v7X = xn-vMOPC-2 l-te/bv'fvS* 
©P3-X63-Ag8-Ul (P3U1, Current to 
pics in Microbiol, and Immunol., 81, 1—7, 1978 
) , P3-X6 3-Ag8 (X6 3, Nature, 256, 49 
5-497, 1975 ) , P 3 -X 6 3 - A g 8 - 6 5 3 (6 
5 3, J. Immunol. , 123, 1548-1550, 1979) &if%ffi 

o - vsBBatttt ?Ai« -y n m e M%m (dmemIq 
m , r pm i - 1 6 4 o%ms.z<DMW%mz. w*. 20 

(FCS) fciffcim*, Zt>iC8-7*?77-V (W* 
tf 5-4 5 n g/m 1 ) *ta*fc**T«IKSn*#, 
SfflM&<D 2 - 5 B bu K E»«lftTtll« L TPfimm 

«fctt*»3 7lC-e££fcS»Lfc0-5R PM 1-16 
4 0Sil!!ftHOjE««ttT?3Htt±ftJi»», iE#««!-Jr 

</\, 

[0 0 4 3] 4. tn.fcmi.MMts.xa--?mMt<Dm 30 

(MEMJgfft) , DMEMtgitfk RPMI-1 6 4 0*g 

(HVJ : Hemagg 1 u t i n a t i ng vir 
us of J a pa n) ftiffe^tf 5tl5. #$L< 
tt, W* 3 0-6 0 %(D$ 'J xfl/y^ij 3-;I/% 
0. 5~2m I tafLZCtifiVt* ^1, 000 
-8,00 o<D*'Jxfi/>^U n-;l/£ffl^5<:i:tf 
T'#, ££(C#?flttfl. 0 0 0-4, OOOOjKUx 

(pT©5j?'JX^UV^'j3-;KDjaS[{i, W*fcf3 0~ 50 
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tt*tf ^f-^*^sMr-> Kfcif£'>*jtaa.> ii!££{g 

EjO : =XD-v«tt(DSi^{4, flJAtfl : 1-2 
0 : 1 ttZCtmif 5.415*% <fc»3»* LOi4 : 
1-7 : 1 fcTSCttfTf § 0 Bte£lS%l~l 0# 
IBfft\ PM I - 1 6 4 0lgil!j&i:<D«git!l£ 

in*.*. »£fiJS»!tt1tt[|llfT$cfct,T?#*. I4£ 

[0044] 5. /W7*'j k-v (mmm) mm 
mmt&mt urn «*tffc#*u-:/*>\ 7=/t* 

r'JyRtf^^yfc^ty, FC StSMEMigiffi, R 

p m i - 1 6 4 oeiftftifom mum a TtBmm 

0ct(CH A T iSflfiT? *i-f Sfcv*d«fc$K:-r 

TtSo Sfciteft8~l BBIfctt, 7^/7rU> 
Slfc^fe, BWHT«*'Tfl~4Bc:i:lC««SE8i* , r 

So /vf7'J K-voii»©;£jb^fcJ8*9i;l/©J8* 

±»*, MAtfttMftffi^tr (r i a) , mmto&ftm 

(E L I S A) , mft&fttt (F I A) &H<0«£ 
& ««^tt^BBEIUB^ffiB» (FACS) KE 
T\ MT-MMP-SfcS^tt^OBrfr^T^KfcfiiK 

y^-fSo ^--y^tt, ^ig»T'3Dx-%i; 

[0045] 6. ^/^u—f)imw<om^ 
mnrcurv K-vHcti, f c s#tM e m«mu 

R PM I - 1 6 4 0igH!ia:H©a34iiJBfflia*4'-ee 
«C5fc4^, yUX^y (2, 6, 10, 14-fh7 
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ttft HoftW, -b 7 r r 7 7 X ft if \t £ § y )18 mm , 
-f;l-y5&7nvh 7*7 7 l^SiSx a*r, 

o-t/i^ftfcbTfflv^cfctf-et 5 0 #£b<«u 
DEAE— fe7rn-xojo*, H^yS^/v 

if) *H£fkbfe77-f-r-f-'^nTh^77-f 
- 7n7MyA*H£{kLfc77-rxr-r-- ^n? 
h^57Y-ftH*W5n5 0 

[o o 4 6] $ fee 5 Lxxmicwtbtirzimomi* 

ft*ft8**ci:fcRrfjre**. *SK:cftSffift*b 
y^yy, /wy> ^7 , s/^ft^<oB*K«fe0iaaL 20 

T, *£K<fc9il7El/a#e>ft5F a b, Fab' , F 
tab' ) 2 fc^fcffif*77?*VhKLTteffll/C 
fc<fcv\, «iWli*tt#*3*tfti:LTti\ I g GM^, 

ab' *ffl^5<lt^-ef *. «Kl60*&«3«HllO 

7/1/* 'J *X 7 7 * § /J - D - #7 7 b y 2" 

Hftiftf&£„ *3SBT?©«» • ^A7?£fe, 

mm^Lsj 7-b-r s fc«^«^i!-r a 7 7 7 -tr-c ? 

ffact^T'tx 7^*^Z»77yHr-f, EL I S Aft 
if^fflt^CfctfTf, B-F#«£fToTfc£5Wi 
frt>a^T? j eoill€*fT5 c £tfT*# 5„ iff S L < (i% 

7^7 7t>fW5ti5, flRtf * > F-T 7 tW 
y-t-fPtt, MT-MMP-3fcfl*5itft0-2f*fc 

ajRj&KSiHk-rs. n 5fts©*t<*% 

HffifcH^k-rSo ttftfcWiWkffiftfttfHmiiift* 

s?nfe«moittstis, -rft^^MT-MMP-3© 

IfcJtWtS. e©77-fef T'«:, ^RSfkKft*, ffli 
IkStWoWnoW? fc£ fc-cranttfy hv 7 ^H7 7 -b 
-f, 7*7-F (forward)-yyF^7?-S!77-b^£3 
F-f y*S7 7-b^ft if WtftiS. 0!*tf 
Ufe», m B9. 

1 1 -e 5 msis©* xm-mm z n 
-5c m&m. mmmm, 
**-'>3ym&®itZ(o*<Dmm&kmt* &ft 50 
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tp©fcxl£©zlfi:, ftftimottfiSOBJRfctftms 

c aa#»»ir«!«a«ft*fl!^fttf6*«i 
sett ut w»a«a©*ft*ai[as t ti^^t 5 

[0 0 4 7] tra**VSiffift*BffifcT*#*£<0fi 

7;l/5t, 7/V5t, am ®{k£&ftif©««tf 
ft, tfyx^by, #y7atfuy, ^"Jlfifte— 

^U77fktf-Ur>', #yi»e-;K #y*77y 

U-K tf'JX^t/y, X7^y-77yxy:!±Jt£- 
ft, #y7^'J;l/75F, SB»*U7^y;l/75F, 7 
f-l/>-/^7yU-b £«£ft, =K 'J 7~y * 
^yu-h, 77nL/^y-x^l/yyyn-;Vi>"7^ 
7'jU-h«l^ftftH, ^tg{k7;b75X 

-e^^y, f«h7>« 7^n-x, 5§tS7*n 
-7, -b;bn-x, ^ H H B-byl/n-x, *;l/**->7^ 
/Hz/l/n-X, ■b;I/n-X7-fer-FftH©^jKSfc{i 
»*-t/Un-^ lif+Xh7X t^ny^ifol 
'J75F, #'J7U7X #yx**«>«fBlftH©t«| 

HiH 5 **, *e.t ; en?.^?Lfki^LTt#e»ti/ct 
MB, ^jfii^ftifr*, £sicisi;, y^y*77y 
y ^ijft if T?^t6tta%« A l xh % t w 5, n 

(ftft) <0*iBft2AW6ns. 
[0 0 4 8] cneSft^ti, Kft^^^-tt^ci:^ 
T'f, ffSL<fi*«WP»6n5MT-MMP-3t 

cfc^T'tSe fiftkcnSttBRftftSlfiCBB^t**. 

^jftif^ffl^fct), stt{ksnfet©4H*fflv^ot 
§fk¥Wft7j^, $ eKtifflsofk^Wftis^fits*^ 

fflbfc¥i4ftiftJ;otT5ci:A«5o ««i:LT 

»*, mmm. mm^ytezs 

ill, IHRIWft, 74?B*. SJlflW, 
<k¥;u = ^7-byx{b-&ti, K3teftS, mm, 

EzmfzcttfxtZo mmtLxit, mmm, 
MTtmrn. mitMmzomt&nmm, ma 757 

S, A/i/#*s/A^S, 7-y;i/S, yy«Sft 
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28 



20 



■e, y#— s*^**»f*ci:^Tt 5o a*na»o 

[0 0 4 9] «awatt»ttl!lKoflWlfflPlffif*7C*i: 

tm f p] , [ ia n , f n » [ 

3 H) , [ C] , f S) fcifjbWSftS. ftSl 

tffc 7 h VH- F • ft Foyt 
7Vl/3-X-6-7*X7x-b 'TfcKnyt 
—if, T^-Xt*^— tf, W3 7^7- tf, 7 
•fef-A^yyxxf 7— If, tf> 7S"MIi7/l/ 

* >J *X7 /#— tf, *mi7;l/* y *X7 7 tf& 
if<D7;l/*'J ■ 7«77?-^JfW^5. 7 
;WJ*X7r^— B%fflv^clf&, A-t^iWy* 
U7xU;U7*X7x-h^HcD7y^U7xnyi|^ 
ft, x^n7xx;l/*X7x-|>^H<DUy^fb7x/ 

-amir n ADPmftLmmmj ? v 

/l/77xyy|§alft, y'**^77S§>»{#&£©a 
■pfSo *->7i'JX ;V5/7x7— mZmitc*) 

■FSaDtSCfcfc-tffSo «ffitL?ti#7X«f, ft 

wmmmj &jy (x f u7 h re s?» test « 

[0 0 5 0] *»PJfc*^m f|^<Dff« 4-CK 
B+J/7i-;HHI, 1, 2-7i-l/>->7$y, f 

wf /i/^ys^y&^Bfty-y-tf • 

— If, 7>^U7x'J;I/^7^ h'>K, -fD7i-;l/ 
#77h-7F&£fc0-D -tiytrhi/jr—H, 7/1/3 

-x- 6 - u • ft Knyt— ea ifoiNRHiio 

ffl&frWiJfflrt, tKo*y>, t h*n*-Myy 40 

tVa*i/7yb?*/y%Z(D*/-Mt£ 
$1, Um ^7l/*f-*>ftif0^3j— ;Wfc£*k 7x 

y-mmw. 7 xu-tyMmfo%£*&%%;z<D®% 

p-*5 ^;^n'Jh\ £"7^/1/7/1/* 

UK, 7/M-l/X#5y, 7^3t:'J7af^y, 77 
y7x7ZJ&, ;b57x'Jy, ;U^7x7-€, x7* 50 



y7ft£®/l/5/-/k j^ggxxf 
/K *±**I/-Mfc£ft, 7vyy«i»f*fc£aw 

& trys?;b^;l/7-r FSfcf^-^SoSJS, 75 
/S£7/l/f t FSOfilS4if*Mffl LTff 5 C 

[0 0 5 1] H^MfcLTtt, 0J*.f£7"/1/77l/7/l/ft: 

F, 's+iMf-i/vs^ys/r^-K ^*-y^fi/> 
^y^->7^-K n, n* -tfy^i^ytrxa 

-F7-trh75F, N, N' -xf-b7trxvW5 
F, xf - U7 9 'J 3-/1/ £XX 7 = ^l/X ^ S/*- 
b, £7>i/7"MyWy, l-xf;l/-3- (3-^ 
p<f;I/75/7ae;V) *;M?5*Y5h\ 

3- (2-tfy^;l/^f*) 7ab't^-h (S 
PDP) , N-7?'y^v» 4- (N-VW = 

K^f-;W ^^a^-y-y-i b-h (s 

MCC) , N-X/W/;f>Wv» 4- (N-V 
b-r^ F^f ;W i/tw\*yry- 1 -A;l/4^>P- 
h, N-WW^-^ (4-3-F7-bf;l/) 7 
5/^yTx-K N-X^-»-r = -7;l/ 4- ( 1 - 
vW5F7xx;W 7fb-F, N- (e-vW5 
F*7n^^^i/) 3/\^$K (EMCS) , ^ 

s-r-bf;l/^;l/*7 , b3A^|M!feK 
ti, ^f-/U-3- (4' y=f-*WJfr) -fuvxy 
-Y5f-F, ^7 c ;l/-4-^;l/*7h7f 'JyWSf- 
b, ^f;l/-3-^;l/737h7at^y^ = f-h, N 
- x 7 -> W 5 -7/1/ - s - 7 -b ;V ^ ;l/ A 7 b 7 * f- 

[0052] *5iWoffl^?i{cj;ntt", iij^-r^tftH 
mm Emmtkiy 7 a-y/i/jntt* h mm. 

^px^iijf tt»tfnfcfi(**osic «t ys%5„ 

% 2T«MLfc*7 7 n— f /I/taftft ifcD^iS*n:»« 

m, ,i?y7nei/7ii^5^{i/fy ex;i/sio#-/k 

v^^n7b-h, Xf-C 77, IRtt^fcawiiHBl 



30 
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mm, txymwsmm, 7**.7x-miww, hj 
nu rvi/ymmm. tmmmu hvz-vgmm 

[oo5 3] mmEx-mmzftfczs 

75:/0lHWI (EDTA) *U0!ff$U\ ilS»H 

7>w^y, 7.*l*)W, %mmn. 
nyf-y* if T-Jsa-r 5 c t # ?* 5. ^msaw^s 

14, Wittfjfiiilt Ait, Aft, NftMfc * 

*tf6ftS 0 **S. *»WODNAfc±Efil#i:|S|«C 

[0 0 5 4] *^OlMLfcS4f(D!i^fUfflt5(: 
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n\ IUPAC— IUB Commission on Biochemical 
Nomenclature^^, *5Wi3&#5£fe^TlBffl 

l m<omai (e) Ti#f.nfc*is 

NM5 3 3 XL 1 -B 1 u e (XL 1 -B 1 u e/M 
10 MP-X2) ttv ¥<a7£7fl5B (JBSFttB) fr&ffl 
iS««*XjaBBI^firi*JjfflttBifi^ (NIB 
H) CWtStlTfcO (IHIrtWFJlP- 1 5 0 3 3 

s-s < «K^©iwni*^ft«tu f e r m 

B P-5 5 7 3 tbTN I BHtflSSflT^So tM 

<d^»3 (f) ~ (h) Ti#5.nrc-7-i7x**m^a 

-yftfixt MMgSSJv h 'J 7 Zu7°vt7-¥ 
-3 (MT-MMP-3) Jnftl^^"/'; K-v (1 
1 7-4 E 1) tt, ¥fi£7$7£5B (JSSFffiB) frb 
20 IffiSl^XlSffi^^X^XiatiSf^Pif (NIB 

H) K*ttSnTfe»J («IBflSF«P- 1 5 0 3 1 

, ¥$8^73 1 BK:B#ttJ:0^^h*«K 
ScJ< *K^®fHHMWfc«tU *RS% F E R M 
B P-5 5 7 2 £ LTN I B HK^B^tlT^So 
[00 5 5] 

*AiH(d:SfeKMlclS%Sn«cj:IIR<4l4rfttt 

^jjiSil 1 Sfffift^^D^nrT— If (MT-MMP- 
30 3) cDNAO^gt 

StM^mm p c d n a 04LKttS*ttlcUT®£ttK t 

I ) MM P7 7 5 U--efi5#?nTV^4EJ"J* , 5T^x 
2) ffen/igP^^n-y^yn-^ttT, cDN 

A^-Yr^u-iO c DNA±5^x^u--yy-t 

(a) cDNA5-f^5U-OSMfi 
40 c DNA^^U-ftllKffll^RNAV-XfcLT 

ti % a^tMfl^ ^§2, pk^, msm 

(fc HSiHi^H»H T l o 8 o, t h iii^tta 
lfll^»U9 3 7l|) frettfflL-fc^RNA*ffiffl-r* 

mmt LTtfofcts«**tfc. i»e>^R n 

AiDfftHili, ^7-^y-^fb-ti/^Affi (B i o c h 
emistry, 18:529 4-5 2 9 9, 1 9 7 
9) ELfctfoTfH,\ »6nfc^RN A 
(A) ' mRNA^^-'Jrf (dT) — b/l/P-X*7A 
50 ^tfiJIJLTli'l^L/Co 
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[0 0 5 6] cDNA0£jStt#:/7-&*7V>02f 
$ (Gene, 2 5:2 6 3-26 9, 1 983)KL 
fctfoTfr^fc. nmWzXV (A) * mRNA%f> 

yJ-?-£U SuperScrip tWE&MH (S 
t r a t a g e n e ) ^ffll^T 1st s t r a n d c 
DNA*£j«Lfc. CMRNase HTftaU fit 
^T^JWDNA#y^5-*I*fl|V^T, 2nd s 
trand c DNA££$L2#£c DNAtftBL 
fc. cDNA0£lft0&j£& 5/tKD^'JA* raR 10 
NmftVyffr. 2 ft 1 <Dyy#L • 's+tfv- (8 

0 jt M) Rtf KfSffl«frtt 4 . 5 fi 1 <D?g&ftl£ 7 0 °C 
T* l 0 #HK V* j.^-i/a yjm I tdk, JfettWi 
U £*£5x£&JlflMfflft4 ft 1, 0. 1M<D-7W 
XU-f h-;U (DDT) 2/tK lOmM dNTPs 

1 jt l&tfRNa s e^>tl£2-l /i 1 fciP*, fi< 
g&U 0. 5 /i 1 (#J 1 0 Oa-7 F) O SuperScri 
pt reverse transcriptase (GIBCO BRL)^iinx.> 3 7°C 
T 1 19H^ V+a't-S' 3 Vffla Ufcfc, 7 0 "CT- 1 0 

mum Lit. cdnao|2 m<o%mt, ®&k lx 20 

MltTHiT-etSo cDNA^^'J-Oilii, 
mtf Ag t 1 l^fffflL-Tfr? Sf&L 
fc2*fflc DNA£T, DNAtfy*?— tfT'^ffcb 
felt. EcoRI*f-7-#K<fcDcDNA*E#£-r 
5EcoR Iit-Y SSKEcoR I 

OVA-d (pGCAATTCC) £T, DNAUtf- 

-tf-c-ais u e c 0 r i mitt 5ztic±<o m&uc e 

coR I^h£frf5c DNA&jjt^b/c:,, COcD 
NA£Ag t l lCDEcoR I W Y^n-=.y^L 
fc 0 %KL.<DcDNk%Jyehu/i<y>r-i/y7*y 30 
HC*!)/<y^-^yyU c DNA^-WJ-fcfc 
Ht5o cDNA^T^'J-iiLTttrfifiKoa^fcF 
fflfcM*cDNA7^75U- (CLONTECH) * 

[0 0 5 7] (b) fr!fcMMPcDNA»rK-©i8« 
fftetifcc DNAfcrV^U-F^U MMP7r^y 

* U>f r 7 F 7^ v-fttf T a q D N A 4? U ^ v— If 

*fflif>T#u^5— t?- ^x^y • UT^ayS (p 

CR) %'i7-olto frM&MMP cDNABrJtOPCR 40 
Witt, ffl*tf R. Saiki. et al., Science, Vol. 23 

0, pp. 1350 (1985); R. Saiki, et al.. Science, Vo 

1. 239, pp. 487 (1985) ; P C Rr^/nv 1 - (PCR Te 
chnology) , 7Fy7Fy7lxX (Stockton Press) & 
2E8B«Sftfc£ffi£ftoTfrfcftfc. 1 ft 1 ©±EI 
e©gJ&±jSft*tiSfc LTffll/\ 5(ilO10xpc 
Rttffifc 1 (i IC2 5mM dNTPs, 
Hffly^-CT-StO* 1 3.-7 F© Taq polymerase (DM 

%mmms*x 50 (i\tLtc 0 cosasffls^ni 

%93°CT'im 5 5°CT'l5i-F^bT7 2 0 CT'l^ 50 
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IH*i1M*/W:l/r, 3 0^^;i/©PCRti*lfc^ 

[0 0 5 8] Ti?x% Wr7 F^-fV-tt, WTO 
<fc?tc^fh £$bfc: 0 KaoMMP7r5U-©«i« 
F^7*fr£ifgtC«£2ttT^575/«iJ£L 
T, GEADIMI (MMP-lOG 1 y* -lie 
161 , MMP-2<DG 1 y' 65 -lie'" , MMP- 
30Gly'" -lie' 6 ' % MMP-7<DG 1 y'" 
-I 1 e' 1E , MMP-80G 1 y' M -I 1 e™ . 
MMP-90A r g' K -lie' 68 >MMP-10<D 
G 1 y' 5 ' -lie™ , MM P — 1 lOG 1 y' S ' - 
lie"' RtfMMP-1 2<DG 1 y'* ~Val"' . 

#^§tCbfctfofc) RtfGDAHFDDDE (MMP — 
lOGly' 92 -Glu*" , MMP-20G 1 y 2 " 3 
-Glu'" , MMP-30Asn IE -Glu"' , 
MMP-7<DG 1 y' 87 -Glu" 6 , MMP-80G 
1 y"' -Glu 200 , MMP-9©Gln'" ~G 1 
u™ , MMP- 1 OOTy r"' -Glu™ , MM 
P-l lOGlu™ -Glu'" , MMP-120G 
ly" 2 -Glu 20 ' (C^n^nffl^fSo 75/ffi# 

mm i ~m5icmm<o#mcLrc&^rc) zmRLtt 

BBttHRW* 1 M!2t LTcft-o ft) , C 07 5 7$? 
EMfcHfc, r^x* W h-*'Ji?^ ^f- F • 7 
JfcCEWtW-rSS' 77-T-7- 

(5' 7*5^-5 P- 4) 

[0 0 5 9] (E?iJS^: 3) 
5' - (CXJ4G) G (AXtiCX«GX(iT) (AX 
ttCXttG) (AXtiCXfiG) (AXtiCXfiGXfi 
T) GC (AXliT) GA (CX5±T) AT (AXti 
C) (AXttG) T (CXtiG) AT-3' 

[0060] lkXS%.<mn*Mt%3' 75^-7- 

(3' 7^^v-3P-2) 

[00 6 1] (SEWf : 4] 
5' - (CXttT) TC (AX(±G) T (CXttG) 

(AXtiCX«GX&T) TC (AX«G) TC (AX 
t±G) A A (AXtiG) TG (AXiiG) (AXiiG) 

(AXf4CX«T) (AX(iG) TC (CX(iT) CC 

[0 0 6 2] ^DNA^y-b+M+fMod e 1 392 

(Applied Biosystems) *<^fflL, 

-YV-5 P-4(C«5' fflltB amH I '•M F, 7^1' 
v-3P-2fC«3' iJtCEcoR IIMFfcSIAU 
/i: 0 f#5>tl/c75'fT-5P-4*3j:t;7 , 7-rv-3P 
-2til0mM yyfiW-Fyfi»a«ffipH6. 8T* 
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^%Vcl>tc=."j J >tsvh (Pharmacia) fcffl^ 
MHU 2 6 0 nm©%)M£«£bT 2 0 ji MICHH 
bftt>©£fflWc 0 

[0 0 6 3] f#e>*lftPCRl»£l 0%7#n-X7 

(9 0-1 20 bp) ©PCRjttl, 7SSI% 
ttlH, lllfc. »«Lft*PCRStt*BamHIR 
tfEcoRl TMBSU S3&75X5 F, HAtf p B 
luescript>pUCl 8&H©B amH I . 
EcoRlt-T MctWn-^^bft, «*tf, l 10 
O/i l<OPCRHSl*l 0%4?'J7^'J;l'75Fy;H 
*K*«|-C#*bT«BU ft 1 2 0-1 30bp©PC 
R/lf&l^ 757.5 FpBluescr ipt™ ^£ 
-fc77?a-^y7bft 0 l(il©PCRlH, 1 /t 
1 © 1 >ffiffi& 2 p 1 ©HKfUt^ 

t#-ffllXf 1 (i 1 ©T 4 D N A U 3?— Sfr&fcSElS 

1 2 ic-e-ift'C y*a^—> a yfflatfto 

A1ISHB lOlHLl-Blu e©3^T>H 
J&bM£fflT?£ «) KTA Cloning Kit (Invitrogen) ©7 20 
nh3-;M«:fBNIAU tf7*n-->7bft„ ^© 
SfrpUC119, pCR™ ItKO^ZZ-Zm^ZC 

tfc-etSo ^n-yftLftPCRa*oaasEJ>j*a 

ftDNA->-7y-9-Mo d el373A (Appl ie 
d Biosystems) , Ta q^y7-l"7-^ 
4 5 A>i/—t3-yi/yy*v h (Appl i e d B i 
o s y s t e m s ) %<Iffl b?££ bft„ 

[0 0 6 4] }*£LfcCft5 78©PC RgftlOfige 
JUfcKJBMM P©J^9JfcJt«bfcl8JI, 20{iKic 
fg£2ttTl^MMP-2©i&8SE?iJ (J.Biol. 30 
Chem. , 26 1 : 6 6 00-6 6 0 5, 1 9 8 6) 
©-»£» lOlJMMP — 9©ti2S5!5U (J. Bio 

1. Chem. , 2 6 4:1 7 2 1 3- 1 7 2 2 1, 1 
9 8 9) ©-a$t-&Lft 0 $r>©4ffl©PCRjlft© 
rt, 2oliMMPttt&l&&JgSgE9"JT*;fcofttf, ft ■ 
©20U:9 3 b pT|5|— ©BH^J^^LTfe 1 ?, MMPl 

Tl/>ft« COPCRlHj*fflf[WK:MMP-X2 75^ 

[0 0 6 5] (c) c DNA5-f75 , J-fr5>©#rJIM 40 
T— MMP — 3 «{£?©7, * 'J - r. > 7 1 ^SiB?U©!* 

tu« (b) T''#5>nftMMP-X2 757^yh (cD 
NAB/rtf") 2 5ng£\ 0]*f£5>7A75^ A FDN 
A5^D >7+7 h(BoehringerMannh 
a im) *mi>X (a- 2 P) dCTP (Amersham) 
*JH^TWIU 2-5. 0 CPM//ig©ltffi14£ 
8o7n-7*f#ft. cft£«4©fchffl$£ft«« 
c D N A 5^75 'J 'J -^>7-f3fta&© 
7n-7tLTffl^ft. (a) «T*IBtcbft A g t 1 1 50 
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*Kfit£bft t h PlS&Siffi c D N A 75 'J -tt® 
±SAHtY 1 0 9 0C4 x 1 0 4 75-^MMt/ 

1 5cm ! -fu-homM-emt^ •fv—tmfS. 

£-ttft 0 tf. *»«Y 1 0 90«e*0. 0 2%v;l/h 

-z%$tsL%wt*i>mmk* i&mu iomM m 
g s o < e mm u ft„ c ©».«# 1 7 7 - s?a«g 

£b3 7°Cl 5#IH#iaU 77-^tiltKSt 
■frfc. CtlK:ft*^*iiq*., iWlibTfc^ft 1 5 c 
m ©L7U-h±tl£lfft 0 yu-h*42XTl* 

(0IJ*tf, A^fyH (Hybond)-N, Amer 
sham) &3^(4rFn-fe;l/n-X7-r/l/*- (fllx. 
(f H A T F , Mi 1 1 i po r e) £7b-r-±£B 

tt3 0#KttHbfc. iHWfrKWLWJ 
£tttt(0. 5M NaOHRtfl. 5M NaCl) 
K 1 ^ISSLrcft, f font ( 1 • 5 M NaCltt 
0. 5M T r i s-HC lUffiffc pH8) £ 1 5# 
lil/i. C©7-f;I/*-*2xSSPE (0. 3 6M 
NaC K 2 OmM N a H 2 P 0* RXlZmM E 
DTA) Tift&bftt, Jl&bfto ±2©75-^©7 
^©lEJffcll&igU '>&< tt>2ft<»74)l 
*-&SWt%o flU 2ftgl»)7^;l/2-£7b 
- r-©$ttB» 2^^SSfcSft Lfto 

[0 0 6 6] £©7^1/£-%8 0°CT2B#Pp!H-*;/ 
7U DNA£@/£bft 0 1 0©7b- Fft^lSSIbft 

'>^<tt2fe©7^;i/^-^n ; ftx4 2°c, i mm 

8t#$(lM NaC b ImM EDTARtfO. 1 
% Sodium dodecyl sulfate 
(SDS)#t50mM T r i s -HC 1 p 
H8. 0) X°m'&, >vf7U ?4H-i/ayrt<y 7* 
{<:7-f/l/*-£Atu 7W^7U^^f-s/3>Sfffi 

[50% formamlde, 5XDenhardt' 

siSift (o. 2%7->jfii}f7;l/75v> o. 2% po 

lyvinylpyrolidone), 5XSSP 
E, 0. 1% SDS, 10 0/ig/mljftgtttf7fll 
?DNA] CgU 4 2 c CT'6~8NfS7bA^7'J7 
-f-B-S'a >«frofe. *fc 1 0 0°C, 5^DfJl14 
(c) «T?E« bft 32 P«H7n-7*7b/vf 
7U7-r-tf—>3>?§ffi(c^pU 4 2 °CTM lft/^7 

7^ 7^;l/^-%lfiT*^l©0. 1%SDS#W2 
x s scriiST^bfto ^C7^;i/*-*o. i%s 

DS^©0. 2XS SCjS*+Kl5 5'C, 3 0^1 
t7co C©l*f^%2l§l80Sb/S:i:©7^/l'*-%J»K 
LfcE X^7-r;l/A (Kodak XR) tMfe-8 
0°CT'l 2S-$W-h5-7*757^-^foft„ XH 
7*;W»*g«U lft©7b-F*^T'f ft2tt©7 

fc'>77;WCffiS-r*75-*%SMjS» (lOOmM 
NaCl Rt/ 1 OmM MgSO<lT#50mM T 
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r i s-HC lffifffflu pH7.5) tliLf;, C© 

77-"jmmmm&ic%%RLz. && l< a i o~ i 

0 07y-tBimiiL/ 10 cm TV- hOfflSfcft 
^LT^lS^ig«LTS5 1 0cm ! 7V-MC7V 

[00 6 7] (d) frMMT-MMP-3it£?%8o 
»»*fM g t 1 1 DNA©!^ 
tu-y{thrc7 T-i/ZZtiZtim (c) JHOEKfc 
[I]1ffc7b-T^y^L4 2°C, 3I^MfflSU ffil^T 10 
3 7 °C, 1 Sftftfi L fcft S Mm ftfcftja© * n n A 

*ftiASia-e 3 o^iaswitfeo s M?§$fc£f;:±i© 

8&^£gtiR9* it^ftHLfto 84>&0±i&{£:$$» 
& 1 0 * 3 U x^Uy^'J 6 0 0 

0 (PEG-6 0 0 0) £iD*.lf#Lfc& 4°CT'1B# 
HttSLfc. tft*ii4>$»L±SfctlT\ 77—7*4 
?%@iKLft„ £©77-^f4 : f£SM}M{;:^$U 
yVtt-jWyVx.yYffl&'bftWtk (Mo 1 e c u 
lar cloning, a laboratory 

manual, Ed. T. Maniastis, Co 20 
Id Spring Harvour Laborat 
ory, 2nd Ed. 7 8, 1 9 8 9) OffUL 
fc 0 *§5ftfc77-S>*TMjStt£8HU DN a s e 

ItsWRNase AT-fflS!^ 2 OmM EDT 
A, 5 0/ig/ml Proteinase K&t/ 
0. 5% SDSS^»%inA6 5lC, lHJHfii&L 
fto ctt£7x/-;l>m ^x^;i/x-r;l/ttffitf> 
x^y-;l/ttHK<tODNA t#5>ftftDN 
A*7 0%x*7-;I/Ti£i§M&iHSiU TEgfSt (10m 
M EDTA^tlOmM Tr 1 s-HC HHKDI, 30 

phs) icmmtrzo 

[0068] ( e ) n xmvmmmm 

tfffl (d) TlBIiLftAg t 1 1 DNA^EcoRI 
fflAWM-^fltHm ^^-pBlue 
script (S t r a t agene) ©EcoRI 
gi5fit+r7^n-->^t5 0 C©l§$;lftp Blue 
s c r i p tT'*IIjSNM5 3 3 XLl-Blue?; 

7—7V CSM13 (Stratagene) 

m&mtZo %mm&ft®bmmz, cn 40 

(CPEG/NaC lfcta*77-'7£aj8S£*<, itfg 
fcTEilfifctcSSgK l*^DNA^7x/-;l/m 
x^/-;l/ctiSt<fcf)(iIi|Xtfco C©l*f(DNA©& 
SB»J*fi)ttDNAS/— irytfMod e 1 3 7 3 A (A 
pplied Biosystems),Taq 94~? 

7'C?-yj2)l'z/-txyi/yy*vh (Appl i 
ed B i o sy s t ems) *ffifliLJfc£Lfco 8M£ 
LfcHSEMO^gfi 2 1 0 7 b pf&O, *©E9J{i 
E9Jg©E?iJ#*f : lKK*Lfc, GENBANK/E 
MB L DN A Data Base £®ffl U EJUS 50 



^¥9-8 4 5 8 9 

36 

vmim ■ i EE«ufciiafi0>j*tt«Lfe^ n- 

Qmn&fc&LiZfrorCo COfiZ. l k b©DN AE 
JWfctt, fll£6 0 4 75/8*3- F***-7V'J 

75/WE3f»J«EW*OKU**: 2fciB*Lfc. c© 
tft£SftS*y^7M*\ TMT-MMP-3J fcfcftf 
ttft„ !#£ftftDNA»rJt£7575 FPEX, pME 
Mneo, pKG£2f©^?£-£ffl&&> *H®> C 
HOMBttH-WBHS^SCkfft**. ±ffiMT-M 
MP-3fc3-F*3iIgEJlJ*»ALfc'<7*- (p 
S G 5™ (Stratagene)) ^WtS^S 
NM533 XLl-Blue (XLl-Blue/M 
MP-X2) tt, mgffilS^fSri^IgaaSBf^mK: 
gRft^FERM BP-5 5 7 3 t LT ft 
TV>5 (¥$7^7^5 0 (JiSHEB) CftftSftfe* 

xmm%p- 15033^ (mm .t o t^x h 

ftft) o 

[0069] (f ) MT-MMP-3075/8EWD? 
E?iJSE?iJ§ : 1 1 tEfc© MT-MMP-3 ©l&SE 

m&mwavMM p s ©7 = / mm\ ttmtrcTy 

4 / y Y %® 1 ~0 5 Lft 0 E5»J^E?u#*§ : 2 (c 
* Lft 7 5 / SSE^lJa, MM P 7 7 5 U - Jf^fiHtt 

MMP77 5U-KWWW:K^-f>1«B, t 

n^f-KF^fX «SF/^y, KWYMy, 

ft. tfC. MMP7r5U-T?^HffCflfjS»Cfil#«nT 
v^7nfttrSttS©Wtfap{ujfi^OE^JP R C G V P 
D«MT-MMP-3Tfe££US#£ftTi5'K Sft 
SttF>«-r><!)E5iJt*VM5l#ttftSLfe. Zn ! * ©iSS 
«Wtt«rttffitt F/ >T V©7 5 / ^E?i)?:M T— MM 
P-3tfa®tS&a<DMMPt\)ML1tt£?>. MT-M 
MP-lK»t*fflHtt{i6 6%fc«tK<, Sftffi© 
MMPCW1"«fiHttt>MMP-l 2iC^LT5 l %, 
MMP-2at>*MMP-9{cWLT50%, MMP-l 
fc»l/C4 9%* MMP-3EWLT4 8%, MMP — 
8CWLT4 7 96, MMP-l lt^LT4 6%, MM 
P-7(C»LT4 4%©«|l|tt^Lfto 
[0 0 7 0] ^5>(CMT-MMP-3©75/SIE?'J± 
•eflSOMMPfcJtlStT^aW&jSttx 3yfi)T©}fAE 

>i:«l«F^>C>OHK#ft-r5GS S KFH I RRK 
R©E5»J*^*« l l 7 = /$$a©Jf AE?iJ- l ( I 

5 - l ; E?iJg©E?iM*f :2©Gly"" ~Arg 

) , tt^fi F y 'T yep© PYSELENG ©E^Jfr 6 
4*8 75y»9S©»AE5iJ-2 (I S-2 ; 
©E^iJS^ : 2©P r o'" ~G l y" 8 ) 
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W&\k IAIVIPCILALCLLVLVYTVF 

q f 757 s.ymnm<Dnxmn- 3 c i s— 
3 ; mmvmm^ z © a s p 530 ~v a r ) 

tf??£-fS 0 £©£5&3*ffi©ffiASHy'in;i\ MMP7 
7 5 U— cpT'&MT— MM P — 1 {Cfct^T<D#£l£U 
lOMM P fC«KlA6 ?>n&fro tc 0 MT-MMP-3£ 

/wmvmt. mt-mmp -ucmzzntizt 

LmUT'&^ktiK 75/l©lii> MT-MMP 10 
- 1 (DZtltlZmZMC&ftiTiS*), I S-30MT 
-MMP-1 fcOffl|iltt(i3 7%-e^o/Co ±BB 
WOtlPS|ttfi4 3%Tfcofc. Hfl]©ffASe?lJ I S — 1 
atWftfityCMMP- 1 lfct>#ftLtV5A\ I S — 1 

(t>T«»*nT^*isuR x k r a, X7^y 

of 7— tf©W»f»tt©E5iJl?ife 0>7; /®SH?J R X 
K R&X7f V*/yW7uT 7— 

(J. Biol. Ch em. , 2 6 6: 1 2 1 2 7-1 
2 1 3 0, 1 9 9 Do I S-3cp©»7Ktt7 = yi?0 20 

T-MMP-lOBS-3Tl$«W4jS"e*0 (J. Bl 
o 1 . Chera. :27 0, 801-8 0 5, 199 
5) , MT-MMP-30I S - 3 cp{C#fir§»7k14 

T-MMP-3 cDNAlC<tot3- K£tl5£2"<£ 
%<D7 5 Sfafcmts i<DMM P 7 7 5 'J -£flPJ1f 
»<, JfeK*5»«*6«<jaaLfcMT-MMP-li:fe 

?ffifcIlfcoT^fc. *&W©* 6 9 k D 

aOft^tfcWLTl/^o cn50E5«J±Ol$att, M 
T-MMP-l5ctfMT-MMP-3(i, MMP775 

[00 7 1]^1M2. MT-MMP— 3mRNA© 
(a) khffl»*T?oaS 

t h-m fax n&& m *m m asms 

*BJfS**<0 p o 1 y (A)' RNA%7ny r-LT&3 40 
^>7l/>Hurnan Multiple Tissu 
e Northern Blots (Clontec 

h) *m\ 12 pmmbrcmmm 1 (e) g«cE«Lfc 

2. 1 k b«c DNA£7a-7fcLT/—tf>7ny 

<0a&ffl.tmmK'ftorc 0 3XSSC(0.4 5M Na 
C 1 , 0. 0 4 5 M trisodium citra 
te 2H 2 0, pH7. 0) 'Cffl&'tffcMu 1 t i p 
leTissue Northern Blot s<D7 
j)lf[-*7\s,U7V?Jli-: 5/3>S» (0. 7 5 50 
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M NaCU 2. 5mM EDTA, 0. 5XDen 
h a r d t ' s jgfiL 50% formamide R1} 
1% SDS#W2 0mM Tris-HCllSE 
pH7. 5) 10ml*T?a*>WCil#Lfctf5 4 2lC 
T' 2 - 3 R#IS7lw W7U WXLft. 3Wc/vf 7U ** 
y-V-i/a (7WW7U 2V-tf— >3 
10% sodium dex t ran, 20/i g/m 
1 gtttffrSfFD N A ^toxfc^^) 10ml tiJ^tt 
L/c7n-7£to;i7lW7y *V-t£—>3 yjg&fc 

s«u 43 xitf-ift/N-rru Mn-i/a ym? 

fco /vfX'J ^-Y-tr-^3 >£7&» 0 . 1 % S D S 
^2XSSC»*TiJfc»Lfe. 
[0 0 7 2] <Wc7n«y h£0. 1% SDS^tlx 
SSC^cp^5 5°C, 3 0#IHflft*fc. C©70'yr- 
*/tY*-r^-S?7't5'f<f-BAS 1 0 00 (S±¥ 

NAOSESSIlSPfclfttUfc. cofct, HU7*nyh* 
* P«LfcG lyceraldehyde-3-ph 
osphate dehydrogenase (GAP 
DH) (C LONTECH) £ffll>T7n-t:y 

TfiLfco MT-MMP- 3 mRNAOlMXfi* Wl© 

ifflt-pfc 1 2 k b-eso, »^r£ffl»tf, », K, am 

Trt^58a*B*fett m m PR «8 
ffi-plitjUH^nttfrofco PBEHumanMu 
ltiple Tissue Northern Bl 
o t s (C 1 o n t e c h) fcffllv * PfiUBLfcMT 
-MMP-1 c DN A^r7o-7i:tT/— fy7o-y 
T<<y#*fTo1tbZ.&* 4. 5 k b£fttfi£ftfcMT 
-MMP-lmRNAWu flUk WK, fl&»?S*gffc:fSS 

K, MT-MMP- 1 i:MT-MMP-3C^D7M 
7 'J ^f-tf- ^ a XiSCWo tco 
[00 7 3] (b) «**«ifi*T©as 

ffl^t Mg8«fla>PT'OMT-MMP-3mRNA© 

ssi*ttWLfc. tbmmmtbx, mmxmmn 

e p 2 . fl^fl)t^**«T 2 4 , fliHJS**« PC- 
3, f«5i*«eflSKKLS, NKPS&tfMKN-2 
8, 1t«**«SK-ES-lRO : U-2 0S, 1 
¥«JSi*«0 S C - 1 9&tfStt!fefli»A 3 

7 5, mwmt Lxmmmmmm e l « 

ffiffl Uc ^SHflS^ SffltB L/c R N A . 1 ^fttCOf 1 
0/ig£50%formamides 17. 5% for 
raal intt2%M0PS, pH7. 5lC®ML. 6 
5°CT? 1 OSMHEJSStffci 1 %7^D-XT'2 

%MOPS*T'«Mai&^'ffo/c. »»»©y;U*. t 
-fD^y^l/y (0Hx.{f, Hybond-N, Ame 
r s h am) KHE?bfc 0 K^ftO^>'7l^y^jSS2 
5 4nmOW 1 2 0 0 TYf nS?a-*iaBU 
H^Lrco <l©7D«y (a) i: fWJ U < " PWI 
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bfc c D N A t 1 6 Ht^/vf 7'J y-T-B— > a Vfcff 
l<\ JUt^t-UTt 74*f-B A S 1 00 0 (S± 
?K7w;l'i»«a6tt) T*Fb-xU 
Hi, &Jt£ffffibfc<, MT-MMP-3mRNAIi, T 

2 4«sftt>*H e p zmmmmm^^^mm 

flSftfctf, cn&©»Bfcfett5MT-MMP-lm 
RNAO^b^Wiffib'We&^fco -7?s MT — 
MMP-lmRNA©lft&fga£^6ftOSC-l 9 
«SO*H E L«T-a^KM T — MMP — 3mRN A 
OJfflttflllOlllBKJt^fil^I/Tftofc (06 B) o 
MT— MMP — 1 RtfMT— MMP — 3(4s ^©75/ 

$ fc 7° n M M P - 2 ©Sttf 1 1 1 ^ n bftffl * # b T ^ 
etti, MT-MMP- 1 fcMT-MMP-3tf!®<ttb 

[0 0 7 4] IMj *7*n-^;l/ffitt®HSI 

(a) KJg#'M7'f-KOSIH 
ffl\&Q>m\W% • 2 {CfB* bfcM T - M M P - 3 ©7 
5 / ^lE^J* * 0 fflOM M P 7 r 5 U - 1 (Dmm&ff& 
l/\ MT-MMP-3(C$»&SS?iJi:bT, #©4{I 
®E5<J£3HRU ^bfc 

[0 0 7 5] (SEWf : 5] 
QTRGSSKFH I RRKR 

(mmmm^ ■ 2©g i n' 06 ~a r g " 9 ©sb 

EEVPYSELENGKRD 

(s®mmm% ■ 2©g i u" 8 -Asp 1 " ©s 

(&?ij#*f : 7) 

PTSPRMSVVRSAETMQSA 

(mvmmm^ ■ 2©p r 0 55 ~a i a 72 ©sb?ij ; 
rsK'j'WFcj keers) 

TLGNPNHDGNDLFL 
mmmvm^ ■ 2 © T h r 225 -Leu 2 " ©IE 

9J: rtfU'WKDj fcUHBr*) 
[00 7 6] cft5©*'.M7^F£-WF£fi!c$ 
(^7^ FS'V-trIM'?- 9600, Mi 1 1 iGen 

/Bioserch) WIU, Fmoc-bopS 

Alfe. ML/c^Ktt/iBonda s phe r 
e. CI8A7A (Waters) fcJBV^fciftffiSK* 

[0 0 7 7] (b) ##'J"WFi:BS A©it£ft© 
KB 

i/Xr^^l^LT^i/lfll^^^y (BSA) 
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t^i^m^yj^-htbrco 2 0mgBSA 
^2mlO0. 1MU>»8«» (pH7. 5) CffiD? 
bfct©tl8. 13mg N- (6-raaleimi 
docaproyloxy) succinimide^ 

2 o o ft i wJtf-MfrKrs Ymmtrc&cDtu 

£U 3 0°C, 3 0#IBfii&£-&fc. OI^T\ ±l2©fl 
£$£0. lMiJ>litt(pH7. 0) f|«L 
fcPD-10 (Pha rmac i a) T^l/Slbfc 
vl^$K#IS£bfcBSA%»®U 1. 5mlWT 
10 K»8bfco Vb>T5Ftf*g£bfcBSAlC*tb5 0fif 
*Jim<DmE (a) i?£j£bfc£#'M7 , f'K* 1 m 1 
©0. lM'JVMHHK (pH7. 0) fcSJKbfcfc© 
tf^lf^b 4°C, 2 0B#^y*a^-FU 

b s A-#u^7 , f-Fa^#*n«brco 

[00 7 8] ( c ) SifM^HIBoHBI 
IfflE (b) T?Ht!bfc4fflW>#y'<7 , f-KA, B, C 
Rtf D £ B S A ft*ft 2 0 0 ft g 

n^>F7^i/^Fk«(C8®^B a 1 b/cHtV* 
XE«lffl*fi4U »Bft«bfc. 18B*C0. 1M 
20 'J >8M$ ( p H 7 . 5 ) K®Ml fzmSfc 2 0 0 

iiinfcfibfc, £5K3 2B&fclAnfc«l$i:|fO«fc& 

ms» i o o ft g«mnrttt^b, gn^Sk tfc. * 

[0 0 7 9] (d) 

( l ) WTO*m*J:tf*tt*ffl^^. 
RPMI-l 6 4 0tgife: RPMI-1640 (Flo 
w Lab. ) iCMffifci-hVyh (2 4mM) , tf;b 
h'J9£ (ImM) , ^i/iJ^GA'J^A 

30 (5 0U/ml) , WKT^iJi/y (1 OOftg/m 
1) F5^7-fXT?pH£7. 2ICU 0. 2 

ft mMft * y7 b > 7 Y ;V * 5 1 b fc 0 
N S- 1 JSHS : ±ER PM 1-16 4 Oi&J&fcRfttel 
bfcFC S (M. A. Bioproducts) 5:15 
% (v/v) ©aatC^S^^tCto^/Co 
P EG 4 0 0 0?M : R PM I - 1 6 4 OigifcEtf'Jx 
f-bV^D 3— ;I/4 0 0 0 (PEG 4 00 0, Me r 
k & C o. ) £5 0% (w/w) (C^^ctaiCijP 
*,-fclfo»}8K*H»bfco 8 -7* >B1f^X 

40 n-V«SP2 (SP2/0-Ag 1 4) t©ffll^ 
(i. Selected Method in Cell 
ular Immunology pp351~372 
(ed. B. B. Mi she 1 1 and S. N. S 
h i i g 1) , W. H. Freeman and Co 
mpany ( 1 9 8 0) (Cl2«©0 i ^©TaS^ST 
gltbTffofCo 

[0 0 8 0] (2) WTT'tt, ^'J^7f-FA-BS A 
iffllSSP2i:©B!l!^(cMLTpjil>t5o sufH (c) TH 

so Hb^*ttmnB (ft«iB*i 00%) ^n^nk=x 
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n-T« (£»$10 0%) t%5 : 1 <DitmxU 

t© mms Lfc„ * y f a mnuMK 1 5 

xn-vffllfifcWPhRPM I l 6 4 OigiMcftL 
ft. *KRH;««!K«»L, 

fiSi . 1x10' ffli: =xa-vHfla2. lxio' 1 
%rl£bft. ^EIcSii&jd-KIc J: DMKi^UJRS-tir. ±S 
*££lC%3IBI£bft 0 ftJ®bft«{C3 7tKi0iBL 
ftP EG 4 0 0 0$$ (5 0% (w/v) jtfyx^UV 
^ij3-;l/4 OOO^ffRPM I 1 6 4 OW 7. 1 
ml*l#IB-e»TU lWUIIfiSSH, 10 
»»**ft. 3 7 •CKtaSLft R PM I 1 6 4 Olg 
Jft 1 4 . 2ml £ 2#KTiiSTLft?& [BJigiffi 4 9 . 7 
ml^2~3^T-^(C«ffL*A^riTU 
lite-eft. cn«W>»*U ±»ft^K:*3IHl*L 
ft. ^KCOttlRLfclMHi: 3 7°CfcMSbftN S - 1 
8* (^M^iibftl 5% (w/v) BWMskS (J 
RH Biosciences) ttRPMI 1640 
t$W 7 1ml ^l^Mcfa*, 
< t^yr-fy^Tfaftbfc. ^5>t|S|igflill 4 2ml 
%in*.T#i!b, ^'Jx^l/yS!9 67 , vv^^n^x;U 20 
lC^x;I/i!3 6. oxio 5 ffl/0. imio»**n 
xfto «£fa*.ft±!Bv^a7x;l/%7 
/9 3 %aa«f "CI* 3 7 °C, §Jg 1 0 0 %T*ig»b 
ftc ^'M^KB-BSAl^T^iSLft^X* 
3BP(lllB!©»&Ttt, W«6. 2X10" ffitSxa 
-Y* 1 . 2 4 x i o 8 fl£rl£b, ±£TH$fflLft 
PEG 4 0 0 07M, RPMI 1 6 4 08%, NS-1 
ig^% ; en ; en4 . 1 m K 36. 9mK 123ml 
ffl^ft. #«M^KC-B S A«W*"eft«LfcT«> 
Xi*«DWtlllfiO«^ W«3. 6xlO B ffli:5x 30 
n-Vffl|j§7. 5X10 7 f@£ii£b, PEG4 000 
iSM. RPMI 1 6 4 0^*, N S - 1 igi&^ft € 
tl2. 5ml, 2 2. 5 ml, 7 5mH£fflLfc, tf'J 
'WFD-B S Ajfi^T*ft35tftV>X**©Biaa 
BSO«^, HNMB6. Ox i o" fl£:5xn-v« 
1 . 2 X 1 o" ffl*E£U P E G 4 0 0 OiSffi, R P 

MI 1 6 4 081$, Ns-iiStffiSrWftu. Om 

I, 3 6. Oral. 1 2 0ml®fflbft o 

[00 8 1] (e) WRteWzlzi'vC/V F-VOI 

40 

(1) gffltSJH&fcMTOlt)***. 
HAT«Jfi:*)E (d) ( 1 ) T'^ft N S - 1 tfflfc 

mct#*vy?-y (i oo/iM) . 7S.y/r0y 

(0. 4 |iM) feitff-S^V (1 6 jiM) £*Q*.ft 0 
H T fcift : 7 5 7 7r 'J b fcfiWH4±B HAT 

(2) buIB (d) <DtSmfflt&'<mB (IBB), tmK. 
/W-Jl/VM? hT'HATlg*2}S (»0. 1ml) 
£iraa.ft. 2, 3, 5, 8 B (&0. 1 
ml) *grU^HAT«*-ai*»*, 11BBK£«! 50 
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0¥#**iU*HTi8«!rClIt8l*fco MBBfc/vf 
7'J F-v<D£«tf«tTlgi6?>ftft£7x;Mco^ 
T0tBHnftfS£rXh£ (EL I SA) JCfcOHtt^ 
xrt/fcW^fc. l-fcfcS, #y77bytt9 6ft7b- 
h*tfiWkUft#y^f-KA, B, Cfcit/DWf 
n-pn-hU #fC8fc&ftPBS (0. 0 5%Twee 
n 2 OtW) *ffl^T»c»LT*i»«©^yf - F%P^ 
ft. £6fc&£x;l/©*3-hg&#£l%BSA?7n 
■y^Lfto CO&tfxyWovCry K-TOftWtfWB 

£ftft7x;i/o±?io .lmi £i$rab, l b# 

P^MLfto 2 Mite t bTEftk^tPOM-*^*- 
H? (HR P) W^taT^X^S^n^y y (C a p 
pel Lab.) *An*, t 5> K£ffiT*tt 1 BtF^ffB 
Lfto *KMn?**a»b!kJlSi:o- 7xxuyi>7 
i aeogg*-^ 2 n 7b- hffl^SiJ 

£tt (MR P — A 4 S fl|V-) *fflt^T4 9 2 nm<D55 
ftfiT'SJSbft. 

[00 8 2] (f ) /W7'J Y-W?u-=.y>? 
±IB (e) Tlfe.nft^M^^FKWI-^Htt^x 
;l/tp©/W7y F-v^, KflfcilRffifcffl^Tt/^n 
-yfbbft. t&frS, NS-US* imlSD7-r 
-^-fcbTlo' f@Ov7X««^#ty^n-- 
y^^PSU 9 GfW'f t?u*!7XMc/\'{'7V F 
-V%7x;l/St) 5fS, 1{@, 0. 5flSfc4S«k9fci& 
1Kb, JWPftSeft, 3 67;, 2 4^(C)!jaxft 0 5B 
i, 1 2B@fc£7x/l/fc;ft0. lm 1 <ONS-l8ifc 
^jiijDbft. f u--y^te«»2jaia^ WBBttK 

«j7X;l/^5 0%W±T'*5PfCOv>T (e) tfBtbft 
E L I S A^tToft. PiKft^^x;l/)b«T^v>l 

~6fBS«b, B^n--y^ffoft„ l»cg 1 
~g 4 E S t bft£ 9 tc#>^ 'J FA, # 'J 
KB, # U F C * ftii* 'J ^7°^ F DfcW 

n ; e f ti7fi, i6ia, i m, 4<Bt#e>ftft. 

[00 8 3] (g) m^7'J F-vO^*fcty^D- 

b, ; eo±if^e.Sjti o~i oo/i g/miot/^ 

n-t««l5i:Wftf;o $ft, tfatlft/^ 

7~y f-v i o' f@^46 1 ®mmz7 i )*t>*Mm 

rtS^bftv^X (BALB/cJS, 6»K) ICR 

m g /m 1 fiDt / ? n-t;Hft(**#ty«**li § C t 
tfTtft. f#?>tlftll7M4 0%lfiftfiiai7y ; Ex^A 
Tfiffft, I gG^7^©fit**7 , nr^^A77-r-7 
)l (B i o-R a d) \Z.%Mt^, 0. 1 M^x>H« 

mm. (pH5) Tigai-rsctfCctofiiiiibft. 

(h) t/^n-t;Hnl*(Q^7X, -y-7^5X©i*S 
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43 



44 



^ F B, # 'J F C S fctt# 'J K D*3- 

hLfcY^o*-rhi/-s/ 3 :/7V--H;:, (f) t? 
# 5 n/ct y •J' n->o±}f**n a fc„ &kp b st?»c 

(Zymed L a b. ) £Hn*fc 0 P B Sfc<fcDi$i:& 
It, iSPfe«tf^;l/**'>^— ifttWI+^^^i g 

G (H + L) SSi:LTllWk7k*fc«fctf2, 

2' -7 9 Jj- 9 J (s-iwywyjyi) * 

ffl^T^7X, ^^7X^l/:o 10 
S4K*Lfc£5CMT-MMP-3fcft , f<& ; Ey*n 

[00 8 4] 
Si] 

& l 

A 116-1E7 tVk 

116-2G6 rl/K 

116-SA11 tI/k 

116-7B2 w/k 20 

116-10E10 h/k 

116-11B2 m/k 

116-12E3 u/k 

[00 8 5] 
[«2] 

S 2 

B 



30 



117-1F6 




117-2H5 


Tl/K 


117-3B9 


rl/K 


117-4E1 


rl/K 


117-5A6 


rl/K 


117-6C11 


rl/K 


117-9H5 


rl/K 


117-10C6 


rl/K 


117-13B6 


r2a/K 


117-14E3 


rl/K 


117-15C5 


rl/K 


117-16E10 


rl/K 


117-17B10 


r2h/K 


117-18D9 


rl/K 


117-19D1 


rl/K 


117-20B3 


rl/K 



[0086] 
K3] 



40 



50 



* 3 

C 157-3G4 tVk 

157-4A5 r2b/ n 

157-6F5 rl/K 

157- 11E1 u/ K 

[008 7] 
[«4] 

m 4 

#yWF *y*n->#^ iW5x/« 

D 158-2D6 r2i/n 

158- 3B12 T2a//c 
158-8E6 rl/K 
158-9F6 r2b/*c 
158-11D10 u/k 
158-16F12 rl/K 
158-17F1 rl/K 
158-18D8 rl/K 
158-19F10 rl/K 
158-20D5 r2a/« 
158-21F11 rl/K 

ftfe, ^a-y#^ H7-4EU4, xmrnmnfrx^x 

M&WmmKgm^F ERM BP-5 5 7 2tL 
T*i£«fcSftT^* (¥$7^7)3 5 8 (JgfflFftB) 
fc«K«tifc«UilfflWr»P - 1 5 0 3 1^ (Kffffi) 

i at:***) o 

[00 8 8] (I) $iMT-MMP-3*y*n— Jvl/ 
Jnf*<7>#Htt 

t h$r£JE«i3« (NB l RG B) ©B«J:»*fr 
e^tl^tltlSbfcjjKEilMMP-l (Clin. Ch 
im. Acta, 2 1 9: 1 — 1 4, 199 3K?g£ 
^MMP-2 (Clin. Ch im. Acta, 22 
i: 9 1-1 0 3, 1 99 3) Rtf»fiE§!MMP-3 
(Clin. Ch im. Acta, 2 11:59-7 
2, 1 9 9 2) , HhfflMfflB (CaR-1) 
±»fr68«l/fc»ft£MMP-7 (Cancer R 
es. , 50:7758-7764, 1 9 90) » fcb 
»*B)UD8KL/cifftSMMP-8 (Biol. C h 
em. Hoppe — Seyler, 371 : S u pp 1 
ement29 5-304, 1 9 9 0) Mtft k HSIS 

mm&k (ht i o 8 o) <D%m±mfrt>mmLm 

SHMMP-9 (J. Biol. Chem. , 267: 
2 1 7 1 2-2 1 7 1 9, 1 9 9 2) ItZftZh&Mk 
LTffifflU mi&<D (e) fcEtLfcHfi-ttWSGr 
Xr-?£ (EL I SA) (CJ;D t hMT-MMP-3^y 
f - Kfc UttSJS*** tfiM T-MMP-3ty^D-t 
/Hnf* (ty^a-yS^i l 7-4 E l, 15 7-6 
F 5Rtf 1 5 8 - 8 E 6) ©a2BStt*»*fc. * 

toS, ^'Jx^uyii9 6^b-h^fflu ££x 
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/WC8«Lfc&MMP-K MMP-2, MMP-3, 

mmp-7, MMP-sRtfMMP-gfcf-n^ns 0 

ng/wel 1 T'Jta*3- h L/c 0 ffi&ffl PBS T^ft 
L*®S©inil»Sbm &^x;l/<D*:3-r-g|5# 
£3%X*A~;l/*#&PBST'7a-y*Lfc 0 
"^xMcglnM T -MM P *7 * n— Tvl/fittt**!**! 
* 1 ft g/w e 1 1 -dm*. SSTffi 1 Rf KilllLfc. 

TV- h 2 *jfifcfc LT-W**^-- m 

-J/VS?75>«lin*, $?fe©g®£v^D7°u-r- 
fflRJtfifflS* (MRP- A 4, SV-) £ffll^T4 9 
2nmO%^a-eSlJ^b/c 0 ftMT-MMP 
*-/H5i#ttfant>, {ttlSL/cMT— MM 
P-3«fl©f*«MMP s fcfiJSttft^Sfcfrofc. * 

ty h-MT-MMP-3, t?i|x.«TIBIIfflC?l|4*^^ti 
5©73ffiT:1f 5>tlfc U 3 > hM T-MM P - 3 £tri 

-MMP-3€/^D— ffrffitZftm'So 20 

[0089] mm mFf-mnvmitm. 

■WBB*1i±fcbTMT-MMP-3*5^*«*fe 
*, c D N A ££81^ 7 * - US L fc„ #Hffi$JT* 
& aSffl^^-tttS V4 ooyut-?- iy 
Ay?-, jtf!M'>?Vvk small T an t i 
g e nS{g?CtfrtElB?lJ£#£? p S G 5 (Strata 
gene) £fflWc 0 2»J 1 (e) 7^LfcMT- 
MMP-3ie?**n-yfl:Lfcffl8l*.pB lues 
cript (S t r a t a g e ne) A^E c oR I 
tilRc <fc 0 2 . 1 k b ©}f ABrfr 0 di U SMB 30 
fflfPJH7£-pSG 5©E c oR IlMhfc*n-,=. 
^51^77X5 FpS GMT 2£ftI!L/co 5 

n h TrT o ft. 5 % 7 ^B&iSiijf Rlf 2 m 

M g 1 u t am i n e £#tf ^Vl/'-W ■ 
tgii (Dulbecco* s modified Ea 
gle's me d 1 urn ; DMEM) fpX*lg«L/c7 
7'J#5 FU1f;l/SS*ffl)iaCOS-nCpSGMT2 
RtfpSGTl (TIMP-1 cDNA£pSG5K7 
n-y{tLT&3&©) *uva*;l/S/^/»SKJ:t»3 40 
h7y7.7x7ya ytfc (V i r o 1 ogy, 52: 
4 5 6. 1 9 7 3) . WJSfcLT, pSG5#S&?CO 
S-l^l-7>X7i^->3yLf;o tftfc*, l®7l< 
C2/tg©]|S&>LpSG5&5WipSG5*tefc, 6 
0/tlOO. 2 5M C a C 1 z fcjta*, 2 X B B 
SiM(2.8mM Na 2 HPO< Rtf2 80mM 
NaCltt50mM BESJSffiffi, pH7. 9) 6 

2.5/i i *?-:i-7©jSfcjiq*.fco cn*fi^a, s 

W'yf^y^i^SKU COS-lffflfiKSTTL 50 
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/cm, co 2 -r>*a^-*-*-efi2 4i^M>rv*ji 
^- h bfc„ Mctgmmz. IMP B S T«&, 
3 0 ft C i /m l © 35 s -^f-*-y%^trffffft^f- 

[0090] &bMtic*Qimt3VT t 4i/ayim 

*mi, mmmmmmm (o . 1 sm n a c 1 , 

0. 1% Sodium deoxycholate, 
0.1% SDS, 1 mM Triton X-l 0 
0, 1% NP-40, ImM EDTAv 1 mM p 
henylmetanesulfonyl fluor 
i d e (PMS F) 1 OmM Tris-HClg 
ffift, pH7. 5) <F?-4°C, lBflHKy+a'WL 

a yfV a yigififc^fiSiflJ 3 -ei#5>n/cjnM T -M 
MP-3#U^f-Kttf*c 1 one Nos. 117 
-4E lfcSWil 1 7-1 3B6, SWtJRfcl/Ctt 
TIMP-ljnftclone No. 50-lH7£4 
°C, 1 6B#HKJS;£4*-fco c 1 one Nos. 117 
-4 E 1 feSVHi 1 1 7 - 1 3 B 6inftfi, KMT-M 
M P - 3 *7 7 n-t;l/S{*©*Tfel^SWSfStt© 

(Pharmacia)^M, 4 °CX 2HtBfli#L& 

»dfc«t ») fc«at»*tffc*/ 7 a— f 7 7 

UvyLfc-fe77n-.x-4B*aiRStf, ffllBffiflPffi 
T*3®8t#U *ftfc0. 0 5M Tris-HClH 
mm, pH6. SVmftlfco LO®Lf;t7rn- 
X- 4 B fC S D S * U 77 U ;l/7 5 FfMMffl^y 7 
bW&iffi. (10% glycerol, 2% S D S , 
2%0-mercaptoethanol, 0. 1% 
bromophenol b 1 ueM50mM Tr 
ls-HClifE pH6. 5) £iU*.> 100°CT* 
3 ftmbnm I /c&, 1 2 % S D S # U 7 7 U ;U7 5 F 
«a»Ki*fTofc. %4 ^—'JTi'y'i if— B A S 
1000 (*±SK7-f ;W»8*att) %ffl^T8cl&» 

/Co 

[0 0 9 1] ffifflL/cKMT-MMP-3^'J^7^r-* 
fifrclone Nos. 1 1 7 — 4 E 1 Stf 117 — 
1 3 B 6(i^-fft&, MT-MMP-3«e?^h5y 

X7 x ^ y 3 y LfcWIBo-fe^^^Hf- b +©^?1 6 

-MMP-3lfE?*#S*l^^^-p SG 5*&£ 

6 4 kDa*y^S&ftS!£P$Sn&fro/Co ftfitt 
BTttm«tlfc*y/^«©»?i6 4 k D a (i, E5>J 
SIS51J#^: 2(cfB«bfc7^7^BE^5.»ttS^n§ 
Btf-S Lfco * /c, 3 0, 3 3 fttf 
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5 2kDafcfflStS3*©/SyKtfMT-MMP-3 

mtizfr-ofco cntwu t imp- i 

m BSLfcT I MP - Hi, 

fc^*ftTi#S5cfc«HHBS*ifc. W±0HSU4, M 
T-MMP-3H\ *<l>7^;Wm\frt>i/?+)\/^-? 10 

^ut%^LT^So CCaaii, MT-MMP-ltf 

©SDH (Nature, 370:61 -6 5, 
1 9 9 4) fc#HHC«fc<fBfilLT^$. MT-MMP- 
3 c D N A ti, mRNAfr&a»fi5B*fc:J:»>#jaSft 
/cSc3>ft©cD NAT'S 6<DT% COc DN A^il^fr 

m^z-mtctr\ mm. mm. mm. m 
mmmm±t ltm t-mm p - 3 z±mMT-% 

§» pSGMT2£C0S-HCgALfc#^Ji#JT* 20 
tt, MT-MMP-30S4tt)ilWW (t r a ng i e 
nt expression) T'SSft^ iil^&iiilRV 
— 7J— (ne oilHzrrN dehydrofolate 
r e d u c t a s elicit) *Mt%¥ffl.<>7 

m u c h oaeifi^K»At « c t k «t o ftMrns* 

BfliftJMS**1l*Ci:fP**, 
[00 9 2] £ffifflL5. MT-MMP-30C*»J< 

(a) MT-MMP-30C5*cWbktt75/*tl«B 
?|J£T I MP— 1 b<D%-ty$y/^91S. (T I MP/M 30 
T-3) £t>"MT-MMP-l©C*»k1475/$ 
l$?8B?IJi:T IMP-1 t<0**y*Wn (TIM 
P/MT- 1) OMR! 

M T - M M P s © C *»M47 S / WSmm t T I 
MP- l i:©*p<7*y/<*fi©H8({i, Cao5<DM 
t-mmp- KDbyyx^yy\yyb'^^(ytT i m 

p- i t<D**y$y/wnv>mm& u. b i o 1 . 

Chem. , 1 3:80 1-8 0 5, 1 9 9 5) iC^C 
TffofCo MT-MMP-3cDC*»M47^/(5&l 
mm%tS7i/Mm\ (A I a" -Val"" ) 40 
%3-F**cDNABfJT\ S5W±MT-MMP- 1 

© c *«7j<ft 7 = j mwmzm^ts 7 5 / ^sa^u 

(G 1 y 535 -Val 582 ) *3-K*"*cDNAiffir 
*PCRKJ:i)«MIU Brtf-fclUKLfc. PCRtg*| 
it. UMl (b) fcpilflKcLTfrofco #6ftfc DN 
AWit^n^n^T I MP- 1 c DNACD3' SSfflltC 
IgU p SG 5K.V79a--v9t%£tlc&')T 
IMP-1/MT-3=M7*:"<**$817 , 7*5 F 
pSGT lM2RtfT IMP-l/MT-l+^7^> 
/^K5Bi^^5 F p S G T 1 M 1 mmhtco 7-f 50 
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h3-;ncfi£oTfTr3/c 0 <:ne)<oyvx5 FOCOS 

-Koh7^7i^'>3 > itmmw 4 kg* t n« 

tffo fc, 5 %7 ">fl&JMjf Rtf 2 mM glutam 
i ne£#C?DMEM*T-ig*L/cCOS-nc P SG 
T1M2, pSGT lMlS*W4pSGT I ZtlZft 

7i^3yift.t4W, 2 ft g©77X5 FDN 
AK» 6 0/t 1O0. 2 5M C a C 1 2 fcjtaiL &fc 
2XBBSjg}K (2. 8mM Na 2 HPO<&tt*2 8 
OmM NaC 1 t£50mMBES»&, pH7. 
9) 6 2. 5 ft 1 *f-i-^OJSK*P*fco Cft£rl£ 

it, sia-e3o^Battiiu aja«ja*+»fforc. 

tfc»*^yr-f^C«fc»}»ftU C0S-1IBBK 
fflTFLfeft, COz -Yy*a^-^-*T^2 4BtHK 
r- Lfc„ *lCJ»ft*Rt, PBSTflt 

MEM****. tBm%5mm&L. fm*»vrn 

[00 9 3] jS^iMUck OSBJfii: 3 Vr-c ~> 3 yJgJfe 
*»«U ffflSttiBlBS«S (0 . 1 5 M NaCU 
0. l%Sodium deoxycholate, 
0. 1% SDS, 1 mM Triton X-10 
0, 1% NP-40, ImMEDTA, 1 mM PM 
SFtflOmM T r i s-HC 1 pH7. 
5 ) *T' 4 °C . 1 «fH>T ^a^-FL /Co Mgjffffi 
*584j#ltU ±»*la|iRLfeo ±rfSt>*3>r^->3 

y%m%mm3x°mnn:m i mp - is(tc 1 0 

ne No. 50-1 H7 t 4 C CT1 6B#P^Sf5$^ 

Vy>?Z : &rc : t-7 7V-7.-4 B (Pharmaci 
a) 4KT*2m&ftbrj;fft>Jy*3.'<-h 

Zttz; ?a-+mw%t]y7vyyirc-t77n 
-x-4B^ctss^ wmmm<3®ik&u mm 

{C0.0 5M Tris-HCiaiE pH6. 8T 
gtift/uo C©ffi£Lfc-b77Ci-X-4 BfcSDS* 

U 7 7 u ;i/7 5 K«HjMliffl*>7 , /MW« ( 1 0 % g 
lyceroK 296 SDS, 2% (J-merca 
ptoethanol, 0. 1% bromophen 
ol bluett50mM Tris-HClii 
ft, pH6. 5) Ztin*.. 1 0 0°CT3^/ra^Lrc 

m. 1 2 % s d s # y 7 * y *7 5 FaM^ii^tT o 

/Co /V*>f*-i>7:J-7-rif-BAS 100 0 (S± 

/W)tttH*ffote. TIMP-K TIMP-1/MT 
-K T I MP — 1 /MT — 3}i-tr/l/'7'l' -tf— hfpT, 
^^2 8, 3 2, 3 2 kDa©^y^^fifctT* 

aisn/co imzM&*y*yMm imp-i/ 
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MT-lRtfT IMP-l/MT-3©#?lti, Rft£ 
l£7fr5»£2ft5#?t££lfcLft 0 T I MP - 1 

yr^>3>igWc1MJ£ftfto TIMP-1 
/MT-ili, ■b;l/7'f-e-h*>b^o*tta$ti, a 
y7 t -fS/ayJjWS*ft»6ttlHtU**ift*»-3fc (J. Bi 

0 1. Chem. , 1 3:80 1-8 0 5, 1 9 9 

5) o CftKttU TIMP-1 /MT-3&T I MP 

- 1/MT- 1 tmU-tbyJ-e-hfrlbtDfrlfctiiZ 

n, ±<nvMtE*7jii,ii (08) o zmsoesti* 10 

M T -MM P - 3 <9 C 5K*flHHi*OBbKtt7 5 /SBIffiS 
T -M M P - 1 O C *fflfSiS<Di^7j<tt7 5 / H3 

[0094] (b) 

mt-mmp-3©c xmmwmr * j wmssL 

^ZfrEofrZ, T IMP-1/MT-3£8»QH 
g^^S^fe^cfcO^WL/Co C0S-l£pSGT 20 
l£5WipSGT lM2^Jifflj4{CtB«073j*^|p| 

Hie y y&tihWkmz * t) h 5 y*7 x * 5/ 3 y L 

ft. (It, *^S£^JT'(i, 7-rvb-y5^Lft^ifi 

tgiS2 4R$|fflfc, «£5 |i g/m 1 <DKT I MP- 1 
S*c 1 o n e No. 50-1H7, 3%BSA#WP 
B S (p? 3 7 °C7- 4 0»WEJS;**feo *fc«H* 3 % 
BSA#|fPBS1?308fc#U JM&tfc 9 5% 7 
■b h y-e 5 ttmmfe Lfto ^l/>T»£ 3 % B S A £ 
iTPBStClU 1 5 0 0fglC#|RLft f 1 uo r e s 30 
cent isothlocyanate (FITC) 
SHrT-Fffi (V77I gG) I gG (Cape 1) t 
3 7 °CT* 3 0 #IBEJS£'£fc& ^ftfttf 3 % B S A 
#WP B STSMia*i(*:*»5»tfc. fttfclC g 1 y c e 
r i n£HU M»MILfc. *<DI6S, p 
SGT lM2*feSbT^5fflffl (**7*://<*jtT 
IMP-l/MT-3WlbTl^W T*ti, » 
&Bfc£fttf«882tU **7*>7**S0T IMP- 

1 SP^ft»aS±T'5lilLT^5 C bUmttitto 
-tfpSGT lZZmbX^ZMM (**?T'%W I 40 

mp - i sant-cv^no) -c*a$ftas£;ini\ 

WSBT'OT I MP - 1 055attBW>6tift*»ofe 
(09) o COtSati, MT-MMP-30C*SSO^ 

*tt7 5 / gillie w h 5 v y?i> y <<y t 

[0 0 9 5]M&M£. MT-MMP-3©fgi|(i:J;5 

ifffiSMMP-2orStt(k 

l»j4?ftllLftMT-MMP-3 c DNAfc^a- 
yftLftT^X^ KpSG5M2*SVttMT-MMP 

- I c DN A%^n-><tLfe^5 Kp S G 5M I 50 
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**w4"<**-pSG5*n#ni:, '^mmmp- 

2£*n-yft:Lft77X5FpSCGAS\ gfflffiM 
fcCUl/fcy >»*;I/S/»>^aK:«J: ») C 0 S - l £3 F 

ft, kFtat^MIBSttHT-l 080K, pSGTl 

**^ttpSGT 2$>^ipSG5^n : ent. ps 

GM2%, liltlta h7yX7x^->a>tfto HT- 
1 0 8 0«, ^S!MMP-2Rtf#l!ES!MMP-9* 
«S«fc#»l/T:fet) (01 0cp<D6 8 KDa&tf9 
7. 4 kDaOAyFtC^VfftfBS) , $ft, MT — 
MMP-3 c DNA^F7>X7x^i/3>Lft«T 
& MT-MMP-3*^lLTV^£fc%ft&ttPIII 

fte^oaKife mmm^m . t^n/cF^x 

7x7#yF£*lfil!i DMEM4>T2 4B$H|J8«U 0 
iKLft«*±if *4f f * fv 7 * -fc*Htft„ JHLhft 
* s d s # y 7 * 'J a/7 5 K«*afjffl'9-y^;W8«at 

(IPStc ; 1 0 % glycerol, 2% S D S , 
0. 1% bromophenol blue #W 5 0 
mM Tr i s-HC pH6. 5) t%Wk 

3 7°CT-2 0^W>+JL^-Ftftff, 0. 1 % g 
elatinttl 0 7^ 'J /U7 5 h'^Mffl 
l\ «fiS2 0mA, 41CT«*Scfj«fTt)fe. &f]|*7 
ft, y;l/*2. 5% Tri tonX- lOOjSHK^T 
1 B$fflti>o <!)IILW«iL ) *KHf9f^— B 
fflSfflrft (10 mM C a C 1 2 , 0 . 1 5 M NaC 
1,0.0 2% NaN! tt5 0mM Tris-H 
Cl,pH7. 6) *T3 7°CT*2 4H#BW>o< <9«2 

0.1% coomass 1 ebr i 1 I i an t b 
lue R 2 5 0 ( 5 0 1 0 %B^{Cjg 

») T 1 BffflJfcfeft, ( 5 %^ * 7-;b- 7 . 5 

°M®) (csuMfetfto t#e.nft-9 i v ; e^77f-© 

1^*^01 OtC^Ufto 

[0096] MT-MMP-3 c DNA%F7>X7x 
^v'syLftCOS-lTti, MT-MMP-lcDN 
A«:F7>X7x^^3>'UftC0S- 1 tm&lc. ff 

fcfc^n^njsittffaftMM p - 2 tstSMMP - 2 

lC#mt% 64kDai:62kDa <DAy F*ML, 
*gft^MMP-2«gft{t/)«Snfto -73, 
-pSG5«:F7>X7x^i/3yLft«-pa, ?Sft 
SMMP-2O6 8kDa©-*:/K0#a<fcffl£tU ffi 

ttfbKffd^lSikttfiS^tiftib^fc (0 1 0 

A) 0 COS-l«T-«, ?gftSMMP-2^a77 
X=F (pSGGA) ?:3h7yX7i^>3>'U 51 
1177 7. 5 K**<D»ftl!MMP-2©}Sttft*BBSlL 
fttf, »ftSMMP-2*«jS«f£:5gS-r5HT 1 0 8 
0Tt>BI«C, MT-MMP-3®a9C#3iWESM 
MP-2 0gttfk*HiSl5nfeo d©HT 1 0 80T'g 
§?tlftffi14lMMP-2«, W*l 0 0/ig/ml©3 
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y*^'JyA7?5!ll!LTli*Sn5gttSMMP-2 
5fr?fcnua?l*jj*U £fcifiMMP-2€/?n- 

l&5ft4frofco T 1 MP— 1 tMT-MMP-3, & 
S^ttT IMP-2fcMT-MMP-3*3h5:/*7 
i^>3 > L/c»tfcit^iiffiSMM P - 2 ©gttffc 
tt, flftfc«HHSftfc. ^OfflHOSfitiT I MP- 2 10 

%ah7y*7x?i/3yircMM<DM\ timp- 

\<D®%&*)*>WmX*$>'). C«D(S[p]tiMT-MMP- 
1, MT-MMP-3fcfcRttT?&ofc (HOB). 
[0097] #f8$©H!<£<D5-££«\ (A) MT-M 
MP-3 Xti^olfifc&S* 5#WII*OfBHtcfBS© 

mm i ~6©v^f n^8E«o* >/^«xtt*o» 

C fc fc "T5 M T -MM P - 3 fcSS* SftlWll* 

(Drnmicmmmnmi i ~ 6 ovvf ti^-en©* v/< 

*HK#*3*itt0Hii#S; : (B) MT-MMP-3 20 

z&$tmmmmicmm<Dmim 1 ~6 wr* 
&zct%mtt%m (b) «ia«©$x»; (d) 

t/^a-t^(*T'^S<:i;^mi:-r-5±iH (B) 

®E^O*xi* ; (E) MT-MMP-3 Xtt*©Jfi£*t 

* 5 * a— tmwt'&z c t mm tt «±e 

(B) «Xtt (D) «£<Dtatt; (F) MT-MMP 

g i ~ 6 o^-r ftfr-tESt©* y/^^Kxa^oaKH 

7^ KSfctt^OifiTftJS tfcldttfr SflStlfeM T - 30 
mm p - 3 «fi^«Mmw$0)IGi2Bi«:eWOM^H l 
~ 6 OlfVfftiJME*© * W KK ft* -5SWt*S£ 

»HlHgf^OM T - MM P - 3 %S^-r 5^$HFIS*0«S 

KJW*tS(**«4t*/^7U 7 FfflB*a9Jf *c 
fc*W«fcT*±E (D) axtt (E) JgKttDffittO 
; (G) ^IWB*o«ian:E«oiS*Jg l ~6 

(B) ~ (E) ©Vvfftfr-E*©ffi#««fcbTffl 
1/ ^5 C fc 1 5 M T - M M P - 3 (D&lii • $J£fi 

(H) ±C (G) Jg<DMT-MMP-3cD$tB • $J 
Jfefrftfcffl^flMMfcStlfcM T -MM P - 3 fc *5 * 



52 



(I) ±£ (G) E©MT-MMP-3©tttti- 
W^i£fc^^«iWkSftfcMT-MMP-3Xtt* 

fFal*©l8H(cieSt©!l*S l~6O^Tn^-!B«<0 

£©J£; (J) MT-MMP-38&*fflfi&$Wi8£ 

iSBEB$<Diif*S8~ i oo^-rnfr-Bttoisil ; 

Rtf (K) A^7'J^-tf-^a> -yn-^fcac: 

tswatr^jjE (J) *iB«<D«»aif«.^snT 

[00 9 8] 

C«W®aS] »ftS!MMP-20fiStt{kllB**t*M 
MPO-fflT'feOfiOMT-MMP-U^O^lESM 
MP — 2 ?Stt{fcia?T*fc3?c$<DM T -MM P 

-K-r*«ie?ij**(rr*DNA» kdnatjbmg 

[0099] 
[BS9M] 
[KWf : l] 
IB^JcDgS : 2107 

miom ■■ m 

EJiJoafH : cDNA 
igiS 

: fc F 



CGCTCCHAC CCACCCGGAG ACTTTTTTTT GAAACCAAAC TAGGGAGGGA GGGAGAGGGA 
CAGAGGGAGA AAACGAAGGG GAGCTCGTCC ATCCATTGAA GCACAGTTCA CT ATG 

Met 
1 

ATC TTA CTC ACA HC AGC ACT GGA AGA CGG TTG CAT HC GTG CAT CAT 



60 
115 



163 
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He 


Leu 


Leu Thr 


Phe Ser Thr Gly Arg 


Are 


Leu 






5 


10 






TCG 


GGG 


GTG TTT 


TTC TTG CAA ACC TTG 


CTT 


TGG 


Ser 


Glv 


Val Phe 


Phe Leu Gin Thr Leu 


Leu 


Trp 






20 


25 






GTC 


TGC 


GGA ACG 


GAG CAG TAT TTC AAT 


GTG 


GAG 


Val 


Cys 


Gly Thr 


Glu Gin Tyr Phe Asn 


Val 


Glu 




35 




40 






TAC 


GGC 


TAC CTT 


CCA CCG ACT AGC CCC 


AGA 


ATG 


Tvr 


Glv 


Tyr Leu 


Pro Pro Thr Ser Pro 


Are 


Met 


50 






55 




60 


GCA 


GAG 


ACC ATG 


CAG TCT GCC CTA GCT 


GCC 


ATG 


Ala 


Glu 


Thr Met 

1111. U1V> L 


Gin Ser Ala Leu Ala 


Ala 


Met 








70 


75 




ATT 


AAC 


ATG ACA 


GGA AAA GTG GAC AGA 


AAC 


ACA 


He 


Asn 


Met Thr 

111 L. 1111 


Gly Lys Val Asp Arg 


Asn 


Thr 






85 


90 






AAG 


CCC 


CGA TGC 


GGT GTA CCT GAC CAG 


ACA 


AGA 


Lys 


Pro 


Arp f!vs 


Glv Val Pro Asn Gin 


Thr 


Arp 






100 


105 






CAT 


ATT 


CGT CGA 


AAG CGA TAT GCA TTG 


ACA 


CGA 


His 


He 


Arp Arp 
m b m b 


I vs Arp Tvr Ala Ipu 


Thr 


Glv 




115 




120 






AAG 


CAC 


ATC ACT 

ill U ll\J 1 


TAC ACT ATA AAG AAC 


GTA 


ACT 


Lys 


His 


He Thr 


Tvr Spr He Ivs Asn 


Val 


Thr 


130 






135 




140 


CCT 


GAG 


ACT CGT 


AAA GCT ATT CGC CGT 


GCC 


TTT 


Pro 


Glu 


Thr Arg 


Lvs Ala He Art? Arff 

lJ I o in U 1 1 \* 111 u ill w 


Ala 


Phe 








150 


155 




GTA 


ACT 


CCT CTG 


ACA TTT GAA GAA GTT 


CCC 


TAC 


Val 


Thr 


Pro Leu 


Thr Phe Glu Glu Val 

1 1 11 11 1 v# v 1 U v 1 U T U 1 


Pro 


Tvr 






165 


170 






GGC 


AAA 


CGT GAT 


GTG GAT ATA CCC ATT 


ATT 


TTT 


Glv 


1 vs 


Arp Asd 


Val Asd He Pro He 

f U 1 /UjL/ I 1 1 1 U 1 Ivy 


He 


Phe 






180 


185 






GGG 


GAC 


AGC TCT 


CCC TTT GAT GGA GAG 


GGA 


GGA 


Glv 


Asp 


Ser Ser 

JO 1 JV/l 


Pro Phe Asd Glv Glu 

1 1 \J 1 1 IV/ i kJU VJ 1 ¥ U 1 U 


Glv 


Glv 

viy 




195 




200 






TAC 


TTC 


CCT GGA 

VV 1 V Vil 


CCA GGA ATT GGA GGA 


GAT 


ACC 


Tvr 

lyi 


Phe 


Pro Gly 


Pro Gly He Gly Gly 


Asp 


Thr 


210 






215 




220 


GAG 


CCA 


TGG ACA 


CTA GGA AAT CCT AAT 


CAT 


GAT 


U1U 


Prn 
r I u 


Trn Thr 
lip 1111 


I ph C. 1 v Acn Prn Acn 
Leu uljr rtoll rlU noil 


Hi ^ 
nio 


Acn 
n5JJ 








230 


235 




CTT 


GTA 


GCA GTC 


CAT GAA CTG GGA CAT 


GCT 


CTG 


Leu 


Val 


Ala Val 


His Glu Leu Gly His 


Ala 


Leu 






245 


250 






AAT 


GAC 


CCC ACT 


CCC ATC ATG CCT CCA 


TTT 


TAC 


Asn 


Asp 


Pro Thr 


Ala He Met Ala Pro 


Phe 


Tyr 






260 


265 







f$BB¥9-8 4 5 8 9 

54 

Asp Phe Val His His 
15 

ATT TTA TGT GCT ACA 211 
He Leu Cys Ala Thr 
30 

GTT TGG TTA CAA AAG 259 

Val Trp Leu Gin Lys 

45 

TCA GTC GTG CGC TCT 307 
Ser Val Val Arg Ser 
65 

CAG CAG TTC TAT GGC 355 
Gin Gin Phe Tyr Gly 
80 

ATT GAC TGG ATG AAG 403 
He Asp Trp Met Lys 
95 

GGT AGC TCC AAA TTT 451 
Gly Ser Ser Lys Phe 
110 

CAG AAA TGG CAG CAC 499 

Gin Lys Trp Gin His 

125 

CCA AAA GTA GGA GAC 547 
Pro Lys Val Gly Asp 
145 

GAT GTG TGG CAG AAT 595 
Asp Val Trp Gin Asn 
160 

ACT GAA TTA GAA AAT 643 
Ser Glu Leu Glu Asn 
175 

GCA TCT GGT TTC CAT 691 
Ala Ser Gly Phe His 
190 

TTT TTG GCA CAT GCC 739 

Phe Leu Ala His Ala 

205 

CAT TTT GAC TCA GAT 787 
His Phe Asp Ser Asp 
225 

GGA AAT GAC TTA TTT 835 
Gly Asn Asp Leu Phe 
240 

GGA TTG GAG CAT TCC 883 
Gly Leu Glu His Ser 
255 

CAC TAC ATG CAA CAC 931 
Gin Tyr Met Glu Gin 
270 
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55 








ACA 


CTT 


CAA 


CTA CCT AAT GAT GAT TAC 


AGG 


CAT 


Thr 


Leu 


Gin 


Leu Pro Asn Asp Asp Tyr 


Arc 


His 




275 




280 






CCT 


GAC 


AAG 


ATT CCT CCA CCT ACA AGA 


CCT 


CTA 


Pro 


Asp 

r 


Lys 


He Pro Pro Pro Thr Arg 


Pro 


Leu 


290 






295 




300 


CAC 


CGC 


TCT 


ATT CCT CCG CCT GAC CCA 

nil vvi vvu i vinv vvii 


AGG 


AAA 


His 


Arg 


Ser 


He Pro Pro Ala Asp Pro 


Are 


Lys 








310 


315 




CCT 


CCT 


CGG 


CCT CCA ACC GGC AGA CCC 


TCC 


TAT 


Pro 


Pro 


Are 

o 


Pro Pro Thr Gly Arg Pro 


Ser 


Tvr 








325 330 






AAC 


ATC 


TGT 


GAT GGG AAC TTT AAC ACT 


CTA 


GCT 


Asn 


He 


Cys 


Asp Gly Asn Phe Asn Thr 


Leu 


Ala 






340 


345 






ATG 


TTT 


GTT 


TTC AAG GAC CAG TGG TTT 

i i v rtnvj urvv/ vavj i vjvj ill 


TGG 


CGA 


Met 


Phe 


Val 


Phe I A^n Gin Trn Phe 

1 UK* Li J O nOLJ VJ 1 1 1 I L VJ 1 1 iv^ 


Trn 


Arp 
nig 




355 










GTG 


ATG 


GAT 


GGA TAC CCA ATG CAA ATT 

VJVJfl lax/ vV/A niu V/ATl fl 1 1 


ACT 


TAC 


Val 


Met 


Asd 


Gly Tyr Pro Met Gin He 


Thr 


Tvr 


370 






375 




380 


CCT 


CCT 


ACT 


ATC CAT GCA GTT TAT GAA 


AAT 


AGC 


Pro 


Pro 


Ser 


He Asp Ala Val Tyr Glu 


Asn 


Ser 








390 


\j\j>j 




TTf 


TTT 


AAA 


GGT AAf AAA TAT TGG GTG 

VjVjl Anv t\i\i\ lt\L IVju ulu 


TTf 


AAG 


Phe 


Phe 


Lys 


Gly Asn Lys Tyr Trp Val 


Phe 


Lys 








40*. 410 






CCT 


GGT 


TAC 


CCT CAT GAC TTG ATA ACC 

v v i vfij vjnv i i vj riiii riv v 


CTT 


GGA 


Pro 


Cly 


Tvr 


Pro His Asp Leu He Thr 


Leu 


Gly 






420 


425 






CAT 


GGT 


ATT 


GAT Tf A Gff ATT TGG TGG 

Unl 1 v n VJl/V/ ul 1 1 VJVJ 1VJVJ 


GAG 


GAC 


His 


Gly 


He 


Asd Ser Ala lie TrD Tro 


Glu 


Asp 




435 




440 






TTC 


TTC 


AAG 


GGA GAC AGA TAT TGG AGA 

uvjn vjnv/ nun ini ivju rvun 


TAT 


ACT 


Phe 


Phe 


Lys 


filv A<;n Arp Tvr Trn Arc 


Tvr 


Ser 








455 






ATG 


GAC 


CCT 


GGC TAT CCC AAG CCA ATC 

UVJV/ mi wvu nnu VjVv/i niv 


ACA 


GTC 

VJ 1 Vj 


Met 


Asd 


Pro 


Glv Tvr Prn lvs Prn Hp 


Thr 


Val 








470 


475 




GAA 


TCT 


CCT 


CAG GGA GCA TTT GTA CAC 

VjrVVJ VJ U n UV/n 111 VJ In vnu 


AAA 


GAA 


Glu 


Ser 


Pro 


Gin Gly Ala Phe Val His 


Lys 


Glu 








485 4Q0 






TTf 


TAC 


AAG 


GAA GGA GTA TTC GAA ATT 


CAA 


ACA 


Phe 


Tyr 


Lys 


Glu Gly Val Leu Glu He 


Gin 


Thr 






500 


505 






CTA 


GAA 


CCT 


GGA CAT CCA AGA TCC ATC 


CTC 


AAG 


Leu 


Glu 


Pro 


Gly His Pro Arg Ser He 


Leu 


Lys 




515 




520 






GAT 


GCA 


CCA- ACA GAC AGA GTT AAA GAA 


GGA 


CAC 


Asp 


Gly 


Pro Thr Asp Arg Val Lys Glu 


Gly 


His 



#$¥9-8 4 5 89 

56 

CAG AGA TAT ATG TCA 979 

Gin Arg Tyr Met Ser 

285 

CCG ACA GTG CCC CCA 1027 
Pro Thr Val Pro Pro 
305 

AAT GAC AGG CCA AAA 1075 
Asn Asp Arg Pro Lys 
320 

CCC GGA GCC AAA CCC 1123 
Pro Gly Ala Lys Pro 
335 

ATT CTT CGT CGT GAG 1171 
lie Leu Arg Arg Glu 
350 

GTG AGA AAC AAC AGG . 1219 

Val Arg Asn Asn Arg 

365 

TTC TGG CGG GGC TTG 1267 
Phe Trp Arg Gly Leu 
385 

CAC GGG AAT TTT GTG 1315 
Asp Gly Asn Phe Val 
400 

GAT ACA ACT CTT CAA 1363 
Asp Thr Thr Leu Gin 
415 

ACT GCA ATT CCC CCT 1411 
Ser Gly He Pro Pro 
430 

GTC GGG AAA ACC TAT 1459 

Val Gly Lys Thr Tyr 

445 

GAA GAA ATG AAA ACA 1507 
Glu Glu Met Lys Thr 
465 

TGG AAA GGG ATC CCT 1555 
Trp Lys Gly He Pro 
480 

AAT GGC TTT ACG TAT 1603 
Asn Gly Phe Thr Tyr 
495 

ACC AGA TAC TCA AGG 1651 
Thr Arg Tyr Ser Arg 
510 

GAT TTA TCG GGC TGT 1699 

Asp Leu Ser Gly Cys 

525 

AGC CCA CCA GAT GAT 1747 
Ser Pro Pro Asp Asp 
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57 58 



530 






535 








540 


545 




GTA 


GAC 


ATT GTC 


ATC AAA 


CTG 


GAC 


AAC 


ACA CCC AGC ACT CTG 


AAA GCC 


1795 


Val 


Asp 


He Val 


lie Lys 


Leu 


Asp 


Asn 


Thr Ala Ser Thr Val 

1111 nio iiii »ui 


Lvs Ala 

kj y \J ill \A 










550 








555 


560 




ATA 


GCT 


ATT GTC 


ATT CCC 


TGC 


ATC 


TTG 


GCC TTA TGC CTC CTT 


GTA TTG 


1843 


i le 


Ala 
Aid 


Tip Va 1 
1 Ic Vdl 


T 1 d Prn 

lie rro 


i»ys 


i ie 


Leu 


Ala Leu Cys Leu Leu 


Val Leu 








565 








570 


575 






GTT 


TAC 


ACT GTG 


TTC CAG 


TTC 


AAG 


AGG 


AAA GGA ACA CCC CCC 


CAC ATA 


1891 


Val 


Tyr 


Thr Val 


Phe Gin 


Phe 


Lys 


Arg 


Lys Gly Thr Pro Arg 


His He 








580 






585 




590 






CTG 


TAC 


TGT AAA 


CCC TCT 


ATG 


CAA 


GAC 


TGG CTG TCATGTAGGG TTTTTTCTTC 


1944 


Leu 


Tyr 


Cys Lys 


Arg Ser 


Met 


Gin 


Glu 


Trp Val 








595 






600 






604 







TTTCTTTCTT TTGCAGGAGT TTGTGGTAAC TTGAGATTCA AGACAAGAGC TGTTATGCTG 2004 
TTTCCTAGCT AGGAGCAGGC TTGTGGCAGC CTGATTCGGG GCTGACCTTT CAAACCAGAG 2064 
GGTTGCTTGG TCCTGCACAT GAGTGGAAAT ACACTCATGG GGA 2107 

[oioo] ty^n 

EWOfi* : 604 

m\<om: *2o 

Met lie Leu Leu Thr Phe Ser Thr Gly 
1 5 
His Ser Gly Val Phe Phe Leu Gin Thr 
20 25 
Thr Val Cys Gly Thr Glu Gin Tyr Phe 

35 40 
Lys Tyr Gly Tyr Leu Pro Pro Thr Ser 

50 55 
Ser Ala Glu Thr Met Gin Ser Ala Leu 
65 70 
Gly lie Asn Met Thr Gly Lys Val Asp 
85 

Lys Lys Pro Arg Cys Gly Val Pro Asp 
100 105 
Phe His He Arg Arg Lys Arg Tyr Ala 

115 120 
His Lys His He Thr Tyr Ser He Lys 

130 135 
Asp Pro Glu Thr Arg Lys Ala He Arg 

145 150 155 160 

Asn Val Thr Pro Leu Thr Phe Glu Glu 
165 

Asn Gly Lys Arg Asp Val Asp He Pro 
180 185 
His Gly Asp Ser Ser Pro Phe Asp Gly 

195 200 
Ala Tyr Phe Pro Gly Pro Gly He Gly 
210 215 









Aro 


Aro T pii Acn 
ni g Leu nop 


Php 

1 lie 


Val 

Val 


10 






15 


Leu 


Leu Trp He 


I Pit 








30 




Asn 


Val Glu Val 


Trp 


Leu 




45 






Pro 


Arg Met Ser 


Val 


Val 




60 






Ala 


Ala Met Gin 


Gin 


Phe 




75 






Arg 


Asn Thr lie 


Asp 


Trp 


90 






95 


Gin 


Thr Arg Gly 


Ser 


Ser 






110 




Leu 


Thr Gly Gin 


Lys 


Trp 




125 






Asn 


Val Thr Pro 


Lys 


Val 




140 






Arg 


Ala Phe Asp 


Val 


Trp 




155 






Val 


Pro Tyr Ser 


Glu 


Leu 


170 






175 


He 


He Phe Ala 


Ser 


Gly 






190 




Glu 


Gly Gly Phe 


Leu 


Ala 




205 






Gly 


Asp Thr His 


Phe 


Asp 




220 






Asn 


His Asp Gly 


Asn 


Asp 
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ttHW9-8 4 589 



59 



60 



225 



230 



235 



240 



Phe Leu Val Ala Val His Glu Leu Gly His Ala Leu Gly Leu Glu His 

245 250 255 

Ser Asn Asp Pro Thr Ala He Met Ala Pro Phe Tyr Gin Tyr Met Glu 

260 265 270 

Gin Thr Leu Gin Leu Pro Asn Asp Asp Tyr Arg His Gin Arg Tyr Met 

275 280 285 

Ser Pro Asp Lys He Pro Pro Pro Thr Arg Pro Leu Pro Thr Val Pro 

290 295 300 

Pro His Arg Ser He Pro Pro Ala Asp Pro Arg Lys Asn Asp Arg Pro 
305 310 315 320 

Lys Pro Pro Arg Pro Pro Thr Gly Arg Pro Ser Tyr Pro Gly Ala Lys 

325 330 335 

Pro Asn He Cys Asp Gly Asn Phe Asn Thr Leu Ala He Leu Arg Arg 

340 345 350 

Glu Met Phe Val Phe Lys Asp Gin Trp Phe Trp Arg Val Arg Asn Asn 

355 360 365 

Arg Val Met Asp Gly Tyr Pro Met Gin He Thr Tyr Phe Trp Arg Gly 

370 375 380 

Leu Pro Pro Ser He Asp Ala Val Tyr Glu Asn Ser Asp Gly Asn Phe 
375 390 395 400 

Val Phe Phe Lys Gly Asn Lys Tyr Trp Val Phe Lys Asp Thr Thr Leu 

405 410 415 

Gin Pro Gly Tyr Pro His Asp Leu He Thr Leu Gly Ser Gly He Pro 

420 425 430 

Pro His Gly He Asp Ser Ala He Trp Trp Glu Asp Val Gly Lys Thr 

435 440 445 

Tyr Phe Phe Lys Gly Asp Arg Tyr Trp Arg Tyr Ser Glu Glu Met Lys 

450 455 460 

Thr Met Asp Pro Gly Tyr Pro Lys Pro He Thr Val Trp Lys Gly He 
455 470 475 480 

Pro Glu Ser Pro Gin Gly Ala Phe Val His Lys Glu Asn Gly Phe Thr 

485 490 495 

Tyr Phe Tyr Lys Glu Gly Val Leu Glu He Gin Thr Thr Arg Tyr Ser 

500 505 510 

Arg Leu Glu Pro Gly His Pro Arg Ser lie Leu Lys Asp Leu Ser Gly 

515 520 525 

Cys Asp Gly Pro Thr Asp Arg Val Lys Glu Gly His Ser Pro Pro Asp 

530 535 540 

Asp Val Asp He Val He Lys Leu Asp Asn Thr Ala Ser Thr Val Lys 
545 550 555 560 

Ala lie Ala He Val He Pro Cys He Leu Ala Leu Cys Leu Leu Val 

565 570 575 

Leu Val Tyr Thr Val Phe Gin Phe Lys Arg Lys Gly Thr Pro Arg His 

580 585 590 

He Leu Tyr Cys Lys Arg Ser Met Gin Glu Trp Val 
595 600 604 



[OlOl] 
[gaWf : 3] 
SE?iJ<D§£ : 20 



50 



mm® : m 
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61 



62 



mom • mm 



SGNWNGCWG AYATMRTSAT 



20 



5] 

14 



[0 102] 

: 27 



[0 10 3] 



[0 104] 

imm : 

E?iJ0§£ : 



[0 10 5] 

mm* ■■ 



YTCRTSNTCR TCRAARTGRR HRTCYCC 



•afiltDNA 



27 



6] 

14 



7] 

18 



[0 106] 

immm : 



8] 

14 



Gin Thr Arg Gly Ser Ser Lys Phe His He Arg Arg Lys Arg 
15 10 14 

Glu Glu Val Pro Tyr Ser Glu Leu Glu Asn Gly Lys Arg Asp 
15 10 14 

mn 

Pro Thr Ser Pro Arg Met Ser Val Val Arg Ser Ala Glu Thr Met Gin 

15 10 15 

Ser Ala 
18 

Thr Leu Gly Asn Pro Asn His Asp Gly Asn Asp Leu Phe Leu 



1 5 

[01] #f^0MT-MMP-3<D75yftEJUfcgf 
Sl©MMP775'J- (MMP-K MMP-2, MM 
P-3> MMP-7, MMP-8, MMP-10, MM 
P- 1 1RD*MT-MMP- 1) 075/^SB?iJfc©ffl 40 

^75/KlffifcLTSW^bfco 
[02] *^(DMT-MMP-3i:g{aOMMP77 

[03] *5gl$0MT-MMP-3£:g$n0MMP77 
= 'J -07 5 / ®IH?iJi:0*I[5l14 ; &J:t$ Lktemm 2 

tiiitT77-r^yhtLT^to 

[04] *3^0MT-MMP-3£HfcW)MMP77 50 



10 14 

5 D -07 5 / g£?ij t OffiMfrHtRLfettJIttH 3 

[05] *^0MT-MMP-3i:gBP0MMP7r 
5 U -07 5 7 M?IJ £ 0fl|0]tt£ JfcR t fclSSfcH 4 

[06] y— ?y7n<y F#*r©*S£0*«*»¥*t* 

A : y— f>7n<y h»«ft«k**8lt MBflWCOM 
T— MMP — 3mRNA OjR|*IKfc|SjRftzR t t> 

B : Hy^D? htfflfciS&fflt: h 

T0M T - M M P - 3 m R N A Og^S"^^^ 

L/ct0T-fe5o 

[07] MT-MMP-3 c DNA?:COS- l»cf 

-emz^ mt -mmp- 3 zy>ww£*mm& 
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63 

k. <k *) til? -< -a- h %xf a >t 4 is a y <k 0 : 

wu^jRom^aciiiwtstfcto-e**. mt- 

MMP-3^y/^g (6 4 kDa) , T1MP-1* 
y/^a (2 8 k D a) OffiBfc^n^ftA, ATvtxL 

[08] MT-MMP-3cOC*iSOi«7K1475y^O 

T IMP- l/«7kft75/g?<DjlMBE?J 

io 

a : mfc^xmicmbmsz y>wmc o s - 

[09] MT-MMP-3©C*$©$7j<1475/$© 
^3C££> T IMP-l/^7ktt75/^OlitB2?iJ 



^¥9-8 4 58 9 

64 

B : COS-l«fi«tnHflW«tffcT IMP-l/iB6* 

147 5 /mmffi&mmsz y>wm&&%mk& 

[01 0] MT-MMP-3<0B££«i:5iBtfES!MMP 

A : MT-MMP-3 c DNA&tfjg£SMMP-2 c 
DNA*3h7>X7x^'>3^tfcC0S-l<ffllfiit' 
TfOjgftflMM P - 2 ©rSttffc^^ L/c«mi3ci)¥XT- 

B : MT-MMP-3 c DNA^bv>X7i^^3> 
LfcHT l 0 80«*7-©J§SSMMP-2©?gtt 

{fcfttfc®lftSMMP-2 0}gte{fcfcft{rf t imp 
- K T I M P - 2 L/c«^i&¥«T$. 



[0 5] 



MMP-l 469 

MMP-2 660 

M4P-3 477 

— 267 

WIP-8 468 

NHP-9 708 

ms-10 476 

JMP-11 489 

MMP-12 470 

MT-MMP-1 LLVLAVGLAVFFFR RHGTP RRLLYCQRS LLDKV 582 

WT-MMP-3 LCLLVLVrTVFOFKRKGIPRHILYCKRSMQEWV 604 

Consensus B33 
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(57) ABSTRACT 

A novel protein which is useful as diagnostic means for the 
studies relating to the diagnosis and treatment of cancer 
(detection of cancer cells, estimation of the malignity, etc.) 
and in other medicinal and physiological purposes; a gene 
encoding the same; and an antibody, in particular, a mono- 
clonal antibody specific to the protein. MT-MMP-3, which 
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metalloproteinase protein; and use of the protein and anti- 
body. 



0149013001 D2, 3 2 



Patent Application Publication Aug. 23, 2001 Sheet 1 of 14 US 2001/0016333 Al 




Oi Or 
W 2 O 
ZOO 
a* Oi w 
Cm H du i 
^ H 
W X O 



0 525 DC 

a a a 
cu cu cu 
> 2: > 

u o u 

a£ o£ c£ 

01 CXi Oi 

a2« 




wuo: 
< e> o 
> wi-S 
a a a 
cu cu a* 
>>> 

a o u 

a? 06 o£ 1 

Dj Dj D-i f 

2 « h i 

M 3 1^ I 

a; w < 1 

t/) co to 1 



O fH 

I I I I I I I I 

CLtlXiCUCUtXiCUCUCLi 




I I 

O rH CM Or a, 
I I I I I I I I I ss 



1 1 



c 

0) 

to 
c 



H H O 
2 SO 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 2 of 14 US 2001/0016333 Al 



tr\<r»o>^roovo<nr» o\ o coo 
r^oof— r-r~tor»u3r-ooooo 



ooomo\r»a\voocoino 
u>p*v>tnir>VDinir>vor-ooo 

HHHHHHHi-lr4HHr>( 



-H 



i 

o 

<u 
CM 



CM 

I 



CD 
U. 



h5 i^i ou 
X a X £ X 

o ooB o 

H H H H H 

X CU CO D4 

h? h1 >^ h1 h! 

0 D U O U 
In lu »-l Cm k» 

Ul Cl4 Cft* U| Cju 

to x x x 2 
oaooo 

o2 
x x 
■-i hi 

X H 

to a 

1 x 



X£2 
www 
a; x x 

H^hl 
2k£ X 
X < CO 
I I > 
> W M 
!> h! > 



(Xi Cjl, Oi CO Jz; 



X 



2 



CO X 
> Oi 



H I 

CO CC 

m h 

Q to 



3 

X 



a; 

au ax a 

atJ a X h! x 

o x > x a 

Stu 2 
OS c/) 

X X CU 
h! nl ^1 

a 1 a 

XXX 
OX Q 

3W< W 

. CO X CO x 
X X X St Q 

> H > h! > 

^ 1 hi wh 

p x a co 

q < co e> 

0> H U 
w Q a < 



Q 



h1 
25 
X 
X 
X 
CO 

X 



X 
H 

X 
CO 




XXX 

MUM 

a a o 
< < < 

O CO co 

ouo 

CO Q CO 
CO X IH 



X 55 > 

HHH 

000 

<<< 

H w q 
;* a to 

> W >4 



>HiJ 

x a: a: 
H co co 

Ct4 U* U* 
^1 *4 hi 

CU CU CU 



> »H > 

X OS a$ 

c£ Ht E-f 

C*-. W txi 

H4 E-« 

h! 1-1 

Oi CU Cm 



x 5: h1 

HHH 
O Q Q 

a is 
000 

CO CO Eh 

I 

I 
I 
I 
I 
I 
I 
I 

Hi > H 
04 CO X 

CO H co 

Ui lu 

H H X 
h! 

CXj Cm CM 



£ 04X 

H HH 

Q QQ 
<>< 

co 1 • 

a: x 
u o 
co 2; 

OS CO 
H Hi 

x co 

< CO 

X X 
Oi Oi t 
> >> 
CO CO • 
OS CO • 
U* Cm U4 
QJHH 
nl ^v-1 

cu cu cu 



I 

CO 



14- 



< >> 
CO z • 
CO CO OCO 




a: u coo: 

X U, X>i 



0149013001 D2, 3 2 



Patent Application Publication Aug. 23, 2001 Sheet 3 of 14 US 2001/0016333 Al 



U 

XJ 
>. 

rH 

fd 

4J 



I 

CD 



OS 



2: 

co > 

H O 



2 
H 
3: 
ctf 



CO 

o 
•H* 

H 
3: 
h3 



CO CO 
X Q 



10 
Q 



< to 
Q Q 
(J CD 

a o 

M > 

a cd 

0 cd 

01 0J 

a< 

Us ha 

55 

CD CD 

CD Q 

CX. ^ 

0 CD 
Q Q 

01 Oj 

CO >~» 

2: a 
Q Q 
a: a 

X X 

a co 

CD 3: 
os os 



> 
to 



2: z as 

H M X 
CD O 2 
Hh1< 
H W 10 
Q to H 
I CD I 
^Q55 
H H H 
3: 3: 3: 

oo:h 

CO CO CO 
QQW 
Q CO < 
O Q Q 
Cm Cm Cm 
XXX 

< < < 
Q Q Q 

cd cd cd 
z cd e> 

H H 

cd o cd 
cd cd cd 

CU Oj 04 

< < o 
X Si Si 

555 

> H M 
25 22 (J) 

CU CU CXi 

cd cd cd 

Q Q Q 
Cm Cju Cju 
Qj CU CU 

>* to 

u> CO 
Q Q 

cd cd 

X X 
CO < 

a: CD 
> 

< < 

U4 Cm 

to ID 



Or 2 

5 H 



2 
Q 
CD 
X 

§ 

Cf 



H M M M H 



> 

o 

LO 

3: 
♦h* . 
(0 to 
Q Q 
Q Q 
Q Q 
Cu U. 

X X 

m 

Q Q 
CD O 

ax 

W >H* 

CD CD 
Oj Oi 
CD CD 

CU Oi 

Oi Oj 
Cm >i 

55 

CD X 
D CD 

CD CD 
Q Q 

Cm Cm 
Oj tO 

CD Cm 

q a 
a cd 

X X 
CO CO 

> > 

Cm Cm 

aw 

►H rH 



Q 2 
H H 
CD O 
O CD 

a to 
a x 

CD I 
W IH 
H H 
3: 3: 
H Cm 
CO CO 

a a 
x co 
a a 

Uj Cm 
X X 
> < 

a a 

CD CD 

co CD 

X CD 
H to 
CD 
Cm Oi 
Cm CD 
Cm Cm 

S3 



CD 21 

a • 



x 

a, 

CD 
•~1 

HH 
3:3: 

Oj Oj • 

co coco 
< QQ 

to to • 
a qq 

U. Ci« c*« 

X XX 

£-• H*< 

Q QQ 

(J (JO 

M HM 
21515 
CU O-i Cb 

000 

CU Oi CU 
Cu Dm • 

XXX 



0 

• -H 

: h 

U 



CD CD 
CD CD 

cu u: 

CD CD 
Q Q 
Cm U, 
Oi < 
X 
Q U. 
Q Q 
CD CD 
Q X 
3: < 
S< CD 

< < 
Cm Cm 

35 



Cm Cm 
O CD CD 
CD CD CD 
CO CO Ou 
CD CD CD 
Q QQ 

C*j Cm C«4 
di (UQi 
H to • 
to to • 
Q QQ 
O OCD 
X XX 
Cm Cm • 
CD CD • 
CO to • 

< << 

Cm Cm Cm 
Cm M • 
H HH 



Q 1 


1 1 


23 


1 
1 


CO t 


1 1 


< 


H 1 


1 1 




f 


H 1 


t 1 


H 


1 


CD \ 


1 1 


< 


1 


O 1 


! t 


U 


I 


3: 1 


1 1 


3: 


1 


c£ I 


1 1 


as 


1 


>H I 


1 I 


X 


1 


CD i 


1 1 


CD 


1 


Q 1 


1 1 


Q 


1 


r . 1 


1 t 


to 


1 


iX» 1 


1 1 
1 1 


Cm 


• 
1 


tl I 

V-l I 


1 1 
1 1 


f 1 

KJ 


1 
1 


1 

W-l 1 


t 1 


f— 1 


i 
1 


IT* 1 


1 1 


r, 1 


t 
1 


H 1 


| | 




1 
1 


U 1 


{ | 


O 


I 


to 1 


{ | 




1 
1 


q r 


1 t 


to 


j 


1 


1 I 


r* 




CO | 


1 1 


l/l 


1 
1 


H 1 


| | 




1 

1 


w 1 


t 1 
l 1 


t n 


1 
1 


1 

\*A 1 


1 1 
1 1 


\J 


1 

1 


Cm 1 


1 1 
1 1 


r 

Cm 


1 




1 1 


M 


1 


Cm I 


1 1 


Cm 


1 


CM 1 


1 ) 


CM 


1 


Cm 1 


i i 


Cm 


1 


^ 1 


1 t 


O 


1 


U 1 


1 1 


U 


1 


Oj 1 


1 1 


cu 


1 


O 1 


t 1 




1 


CD 1 


1 i 


ID 


1 


CO 1 


1 l 


9 


1 


> 

<« 1 




I 




i 1 




1 
1 


CD 1 


1 1 


CD 


1 


O 1 


1 1 


Q 


1 


X \ 


i 1 


o£ 


1 


H 1 


1 1 


H 


1 


Cm 1 


1 t 




I 


^ 1 


1 t 




\ 


< 1 


1 1 


PC 


I . 


CO ! 


1 1 


CO 


1 


X 1 


1 1 


to 


1 


Ou | 


! 1 


CM 


1 


U 1 


1 1 


U 


1 


Cm 1 


1 1 


Cm 


1 


CD 1 


1 1 


CD 


1 


>t 1 


1 1 


Cm 


1 



I 



rH CO a 
I I W 
O H (N Oj CU C 
CNJrOr-0OtT\r-lrHrHSJC0) 
I I I I I I I I g 2 (A 

SSSSSSSSxxo 



f I 



I I 

Oj CM 



O rH 
CO 0> rH rH 
I I I I 
CM CU Oj Oj 



rH n 
I I 
CN Oj Oj 



t/5 
C 

H S 2 flJ 
I g§M 
Oj I I C 

§HHO 
X XU 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 4 of 14 US 2001/0016333 Al 



rHOr-tr*-Or-003rHO\r~0 
HP-HOHVOHOHNmO 

fNJOJCNCNifNjcsjrgrsicMrsitNjro 



CM 
I 

GO 



2*: 
o 

Cm 

H 

CO 
u 

3: 

o 

Q 

to 

OS 

cd 

Q 
H 

o 
in 

Dm 
Cm 

u 
o 

D 

< 

e> 
:m 
a; 
> 



erf i 
a i 



Q 
H 
Q 



Eh I 

CO I 

O I 

3: I 

Cu I 

^ I 

(J I 

Q t 

to I 

a: i 

CD I 

Q I 

H I 

h r 

O I 

< I 

to I 



to I 
a: i 

O I 

Cd I 

Cm I 

M I 

Cm I 

cu I 

Us I 

X I 

O I 

I 
I 

O I 

9 ! 

e? i 

Cm I 

a: i 



s 



I I 
I I 
I I 
I 1 
I I 
\ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
i r 
I I 
I I 
I I 
I t 
I I 
I < 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I t 
I I 
I I 

! I 

I I 

I I 

I I 

I I 

I I 

I \ 

I I 

I 1 

I ! 
I I 



I CO I 

I c£ | 

I O I 

I < I 

I CO | 

I H I 

I CJ I 

I CO t 

I to I 

I >H | 



i o I 

i ^ i 

I Cm I 

I H I 

I Cm I 

I a* i 

I U, I 

I > I 

I V I 

I Cu t 

I < I 

I e> I 

I U I 

I to I 

I 2 I 

I O I 

J O I 

I I 

> I 
H 



I 
I 
I 

I to 
I 
I 
I 



H I 

I CO I 

I cu I 

I U I 

t Cm I 

I O I 

I >* I 

t ^ t 

i u: i 

I Q I 

i a: i 

I Q \ 



I C5 I 

I OS I 

I CD I 

I U3 I 

I to I 

I H I 



H 
I CO I 

I CjO i 



I Cm I 

I H I 

I Cm I 

I CU I 

I Cm I 

I > I 

I U I 

I ^ I 

I r_o i 

I O I 

I < I 

I to I 



I CD I 

r o i 

I 2 I 

i > i 

1 H I 

I to I 

I D I 

i 3 ! 

I H I 

I cu | 

I O I 

I Cm I 

I CO I 

I Cm I 

1 i-J I 

I *C I 

t Q I 

I DC I 

i a i 

i >« i 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 5 of 14 US 2001/0016333 Al 



U 
U 



X 

I 
I 
I 
I 

1 
I 
I 
I 



x 
i 

< 

t 



H 0< 

to to 

to co Cu 
^^^) 

^ 2! 

to < to 

XXX 

000 

hi In H 
co CO to 
X X 

a 

LO 

o 
o 

CU 

o 
a, 
o 
3: 
* 
a: 
o 
Q 
Q 

H 
< 
O 



253 



to to 
to to 

X X 

10 to 
X X 

o a 

CO CO 
X X 

I 

< 

I 

I 

! 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 
1 
1 
1 



to < 
to to 

X X 

Q iX4 

^ i-J 
O O 

< tO 
X X 

o 0 

CO CO 
X X 
I 

*: 

i 

I 
I 

I 

I 

I 

I 
I 



H CO 
H CO 
X X 

00 
> to 

X X 

a u 

U« M 
CO CO 
X X 

I I 

£% 



to 2 • 

to to to 

LO CO t 

< < to 

XXX 

a uo 
^ ^ • 

CO CO CO 

1 1 1 

>< 

>-q>4 

Q 
2 



(D 

C 
-H 
33 



a: 



cii O CO 

Z H H 

O O Oi 

t/) h-3 > 

Q ^ 

M CU 

Q H 
CU CO 
to CU 

< to 
Q 
CU 
CU 

cu 



Oi cu 
2> 

to fc-f 



to 
>4 



H 
1 

H 

to 
cu 

(J 

< 

cu 

Oi 

H 

Or 
O 
< 

to 

CU 
CU 
O 
H 
cu 

u 
< 

H 
cu 
a: 
CO 

to 

Cu 

X 
> 
H 

a, 
cu 
a 

H 

u 
> 

H 
cu 
a. 
< 



^ to 

cu H 

> Q 

Cu O 

CO < 

to o 

H a* 

to o 

< h3 



(0 
H 
> 
H 
CU 

a 



h3 cu 
ai > 
O to 

co a: 
x: to 

CU 

H 
a: 

CU 

a 

cu 



E-4 

Oi 

a: 
a- 
cu 



Oi 

Cn 

o 
to 
co 
o 
I 
I 



a: 

Q I 

< I 
CU I 
CU I 
M ! 
lO I 



c£ t 

X I 

Our I 

Or I 

> I 

(H i 

cu 1 

i-^ » 

CU ! 

a: I 

H 1 

cu l 

cu 1 

Cu I 

M I 

1 

a 1 

cu I 

to 1 

I 



O H CM 

HrMnr^OOONHHH 

I I I I I I I I I 

CUCUCUCUCuCUCXiCUCXi 



rH ro 

I I 

Oi CU 



if) 
IT) 

c 

to 
c 



H O 



I 



cn n 
t 1 1 

Cu cu cu 



o 

00 CA iH 
I I I 

CU CU CU 



I 

f — ( CsJ CU 

cu cu 1 

2 2x 



00 
! 

cu 

2: 
I 

H 



in 

to 
c 

QJ 
to 
C 
O 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 6 of 14 US 2001/0016333 Al 



VO^VOVOVDVDVDinVDOOOOO 

c\jTr<\iCNc\j'<rcNjcNcs4cgcNir> 



HOfM^OHinWDHin^O 




cXi 2; 2 ex* 
X > cu :m 

0 c/5 >-i o 

1 I 2 I 

e> co & 25 

DS p> erf 

►4 & > > 

oj ctf a: a: 
^ ^ 3; 

> Cm Cm Ijui {ju 

tu U, 3: 3: • 
(J 06 o£ OaS 



2 



Lu U* X 

U-4 lu 

U, > 

i y: 2 _ 

W Z W CJLJ 



> • 



to to 



a: a: a: 

< < • 
H< 



Q 

Lu 

. 55 . . 

I 25 I I • 
I Dj I I • 

CU Q Q QQ 
U CJ U U L) 
< h) H H • 

Q < 2 ^ 

Ou Dj Gi Ou 

a. u3 o >c 
<. to >h < 
Q Jz: h u 
cl, l Oj a. 
u3 i s: >h 
^ Q to 

Dj Dj Du Dj Dj 

<C 2; ^ cC • 

H Oj Q (J ■ 



Qj DU 



I 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 7 of 14 US 2001/0016333 Al 



a 

CU 

>* 

O 

X 

> 
55 



S 

> 

CO 

2; 

O 

Crf 
\ 

< 
Cu 



CU Qi 
CU CU CU 
Cm h3 Cm 

O O O 
U* >1 \A 

to i i 
to to R 

>« H X 

cu o 
^ crf 

CU CU 

a: 

CO 

H 
O co 
O < 
O to 
I 

> >« 
< 

co a 

z z 2: 

O U O 

< X 

Cm U* t u 

Cu U* M 

a: > tu 

> < > 

CO v4 
Q tO Q 

crf to ^ 

DOW 

u, «: > 

tO CO tO 
VI >* >« 

555 

UQp 
H > 
U^O 
2 tO CO 
CU CU Cu 

►J ^ *q 
O* co to 

Qj Qj Q4 

* 3: 3: 

Cu lu Cu 

> H CO 
CO < CO 
H > H 

^ 



co < cu crf 2; 

CU (J CU > Or 
>-} Cu >-} Cu 
U U 15 O O 

X ^ h} Cm 

I I I I I 

2 H CO CO 

q a: a cu 
2 crf oi < 

04 CU CU 
I X I 

000 
I < ^ 
I o> 

M >4 > CU CU 

Q > co arf a: 

X CO 2 CO 

o < o o 
co (j erf a 



CU 

a 

h3 



CO 
>rf 
CU 

CU 
CO 



>-3 

2; 
to 
1 



2: erf 2: < Q 
* co irf 

U4 C<U Ul Cu 

ij Cm H tti 

Cu u, Cjm 3: Lu 
m i-a > m > 

>A *rf H X O 
Q Q O 2; 
erf co erf a erf 
Q f-q co < < 
Ui cu 25 Q CO 
QW> I H 
tO CO CO tO CO 

555 



3> 

< to 



0 a 

M ^ 
CD irf 

H erf 



Q P tO 
^ > M 



>n eu o 

CO CO tO 

eu cu cu cu eu 
h5 ^ h3 >J 
< vi O R 
CU CU 0 cu 

< Crf CO 

to to to 



M M M < M 

u, h3 >jj >4 ^ 




u u u 
2; ox 
^ w> 



5& 



Srf W trf 



:9 



cu 



CO 

iH CO P 
I I CO 
O rH CN CU CU C 
H<NfOr»COC7\HHHj;XQi 
Illlltlllggl/J 
cucucucucucucucucu I I C 



I 

O H (N Oj 
I I I I I I I I I 2 

cucucucucucucucucu I 



CO 

c 
a 
w 
c 
o 



xu 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 8 of 14 US 2001/0016333 Al 



crvor-r^r^r-vDaooo\ ho 



ad ad ad 

Cb Cb Cb 

>h u. u, 

0 o o 

Cb Cb Cb 
QQ W 

x g r 

to E c/i 
oc ad 2 
ad ad 2 
x > ad 
www 

Q 2 O 
X >* U* 
DC oC oC 
JS3: 

X U* X 

u: ac ad 

CD CO 
< > 

Cm Cm 
M Cm 
>< >* 
H H 
ad ad 
ad 2 
2 2 
CO 

co to x 
U3 3: Q 
^0 2 tO 
i-3 Uj M 

1 I I 

322 

Q P Q 

M > M 

rc cc nc 

ad O DC 

> > > 

H Q H 



> 
Cm 
Cm 

h 
a 

H 



ad to pc cd 

< Oi 

ll4 > 

O pc a. 

CU Cb O t/) 

WQUQ 

tn Js to a: 
aaaoc 

DC **J CO H 
a £ 55 CO 
2 > CO Cb 
QQQI 
>i Ui ti4 
DC DC aC 
3: 3: 3c 

Cm »-3 JM 

O oc ad 
O oC o 

£ u 3 

> to <! 

U« Ui C&4 
Cm Cm 

ad 
cd ad „ 
i ^ ad 
a:w W 

OC C!> ^ Cb 

>h to Q O 

Cj-i DC t/) 

> h3 
» I 

> 

0<DC t 

> > H DU 

to Q H Cu 



H 
ad 

I 

I 

to 



I 

Q 



cc 

Q 
DC 
CD 
DC 

u, 

Cm 

X 
M 

2 



2% 

:22 



ad ad 

Cb Oj 

X X 
CD CO 
Cb to 

a a 
X > 

a o? 

DC CO 
CO CO 

a 2 
>» cm 
aC a: 
3: X 

X X 
O ad 
:z 2 

Cm Cm 

Cm Cm 

H 
ad 
CD 
2 
Cb 

i 

Cm 



ad ad 

Cb Cb 

X • 

CD CD 

Ob Cb 

oo 

ad . 
£ • 
w • 
toco 

tO Q 

DC DC 

3:2 

DC • 
Q • 

U • 

ad . 

Cjm Cm 

XX 

ad*: 
cd 
> 
a 
to 

3: 
3: 



l l 

22 

Q Q 



I I 

<< 
CO < 



ad ad o • 

ad o n: • 

> £-1 OL»> 

Cm Cb Cb • 



2 

ad 

DC 



1 1 1 1 1 I 1 


1 i-3 < | 


i i i i i i i 


1 t-P t 




I M 1 


i i i i i i i 


I > O 1 


j i | | j | | 


1 Oj Cb t 


1111111 


| H 1 


I I I i i i i 


1 ! 


! I } ! ! ! ! 


1 > M | 




1 <C fit 1 


iiiiiii 
i i i i * * i 


| rf H I 
| rtj rt! I 


iiiiiii 


1 tA 2 1 


I i i i • • ! 




iiiiiii 




iiiiiii 


1 CD to 1 


lllllli 


1 O < 1 


lilllil 


I CD H 1 


iiiiiii 


1 CO 2 1 


lllllfl 


I CO Q 1 


iiiiiii 


1 Q i-3 1 


iiiiiii 


1 > id 1 


iiiiiii 


i mj r— i | 


IIIIIII 


1 M > [ 




I H M | 








! 




1 1 O 1 
1 CO Q | 




I E«4 ex. 1 




1 co cb t 




I CO to 1 




i co rn i 




1 Eh CD 1 


i i i i i 1V1 


1 CD CO 1 


III 1 1 I Cm 


co ad i 


1 I 1 I 1 1 H 


Q > 1 


1 1 1 1 1 1 2 


Cm DC I 


1 1 1 1 1 1 < 


dc a i 


1 1 1 1 1 1 Oj 


CD H | 


1 1 1 CD Q 1 CO | 


CD Cm 1 


1 1 1 X CO 1 < I 


tO CD l 


1 1 1 DC Cb 1 O J 


cb a i 



ro 
I 

CO 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 9 of 14 US 2001/0016333 Al 



oxor-r-cooovDCTvocN 
vDVDr-vDvoor- oor-ooom 

tr^^rsvf^'C'O'TriovDoo 



UJ 

CD 
U. 



> 

Q 
►J 



CO 



to to 



M 



a: cC 

H H 
O U 

a: c£ 

Cxj Ct, 
lu O 
Cu 

> > 
H 
>-« 

> 

U 
»-3 



> 



I I CO 

rHCNJrOr-OOCT>rHrHr-4V^CU 
IllllllllgXW 

a^cuaiOiOiajOjOupui I c 



0149013001 D2, 3 -2 



Patent Application Publication Aug, 23, 2001 Sheet 10 of 14 US 2001/0016333 Al 




0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 11 of 14 US 2001/0016333 Al 



FIG. 3 



Plasmid: _$L 



rj S r! « ^ cq m m 

»H fH I *i _| _t 



• T T 7 i 7 7 7 7 i 

Antibodies: h ^ 5 5 ^ ^ J 




Lysate 



Media 



0149013001 D2.3-2 



Patent Application Publication Aug. 23, 2001 Sheet 12 of 14 US 2001/0016333 Al 



kDa 



97.4- 



FIG. 4 



cP * 



cr <7 



-4 * 

fed' ''^£f?***! 

* V. • * •• * v . •' ■ ' 



V*' 



0149013001 D2, 3 -2 



Patent Application Publication Aug. 23, 2001 Sheet 13 of 14 US 2001/0016333 Al 





0149013001 D2, 3-2 

Patent Application Publication Aug. 23, 2001 Sheet 14 of 14 US 2001/0016333 Al 




0149013001 D2, 3 -2 



US 2001/0016333 Al Aug. 23, 2001 



NOVEL PROTEIN AND MONOCLONAL 
ANTIBODY SPECIFIC THERETO 

TECHNICAL FIELD 

[0001] The present invention relates to a novel protein 
useful as a diagnostic tool for studies and researches relating 
to diagnostic and therapeutic applications to tumors, includ- 
ing uses in detecting tumor cells, estimating cancer malig- 
nancies, etc., and/or useful in other medical and physiologi- 
cal uses; and to a novel gene encoding said protein. More 
specifically, the present invention relates to a new mem- 
brane-type protein which is one of the MMPs having the 
activation capability of pro-matrix metalloproteinase 2 (pro- 
MMP-2), i.e. an activator for pro MMP-2, provided that said 
protein is different from the first membrane-type matrix 
metalloproteinase (MT-MMP-1), and to a gene coding for 
said protein. The present invention also encompasses a novel 
matrix metalloproteinase being specifically expressed in a 
human tumor cell surface layer (the instant novel matrix 
metalloproteinase is named "membrane -type matrix metal- 
loproteinase-3 (MT-MMP-3)"); DNA containing a nucle- 
otide sequence coding the protein; a host cell transformed or 
transfected with the DNA, a process for producing the 
matrix metalloproteinase which comprises using said host 
cell, a monoclonal antibody capable of specifically binding 
with the matrix metalloproteinase protein, and applications 
of said protein and antibody. 

BACKGROUND ART 

[0002] An extracellular matrix may block the transfer of 
tumor cells for the invasion and metastasis of tumor cells 
that are present in a primary nest tissue. In order for tumor 
cells to transfer and invade into tissues, they must deviate 
from the primary nest and destroy peripheral extracellular 
matrixes. The metastasis of tumor cells progresses via 
destroy of basement membranes, invasion into and effusion 
from blood vessels, successful implantation on secondary 
organs, further growth, etc. The extracellular matrix that 
blocks tumor metastasis is composed of various complex 
components, including type IV collagen, proteoglycans, 
elastin, fibronectin, laminin, heparan sulfate, etc. A family of 
enzymes, generally named "Matrix Metalloprotenase" 
(hereinafter briefly referred to as "MMP"), with distinct 
substrate specificities are responsible for the degradation of 
the extracellular matrix. 

[0003] It has been reported that MMP includes fibroblast- 
type collagenase (MMP-1), 72 kDa gelatinase (referred to as 
type IV collagenase or gelatinase A; MMP-2), 92 kDa 
gelatinase (referred to as type IV collagenase or gelatinase 
B; MMP-9), stromelysin-1 (MMP-3), matrilysin (MMP-7), 
neutrophilic collagenase (MMP-8), stromelysin-2 (MMP- 
10), stromelysin-3 (MMP-11), etc. (Crit. Rev. Oral. Biol. 
Med., 4: 197 to 250, 1993). These MMPs form a family, and 
the primary structure of genes has been already reported. 
The reported amino-acid sequences deduced from cDNA 
data of these MMPs are recognized to be homologous, 
which arc constituted of an N-terminal signal peptide basi- 
cally removed during secretion and processing, followed by 
a propeptide domain, a Zn + -binding catalytic domain, a 
proline-rich hinge domain composed of 5 to 50 amino acids, 
and a C-terminal hemopexin coagulation enzyme-like 
domain. There is no hemopexin-like domain in MMP-7. 
MMP-2 and MMP-9 include a gelatine-binding domain in 
addition to these. 



[0004] Among these MMPs, it has been reported many 
times that type IV collagenase (MMP-2 and MMP-9) acting 
on, as a dominant substrate, type IV collagen that is a 
principal constituent for basement membranes is highly 
expressed in high metastatic tumor cells and there has been 
suggested that tumor cells are associated with tumor inva- 
sion into basement membrane invasion (Cell., 64: 327 to 
336, 1991). 

[0005] The regulation of MMP activation is believed to be 
performed in steps including at least transcription level, a 
step for converting a proenzyme form wherein its enzymatic 
activity is latent into an active enzyme form, and controls by 
tissue inhibitor of metalloproteinase (TIMP) being a specific 
inhibitor against MMPs, etc. (Trends Genet., 6: 121 to 125, 
1990). 

[0006] All of the MMPs are secreted as inactive 
zymogens. In in vitro studies, activation of MMP-1 and 
MMP-9 is shown to be produced with serine proteinases 
such as plasmin, trypsin, cathepsin G. It has also been 
reported that activation of MMP-9 is caused by the action of 
active MMP-3 (J. Biol. Chem., 267: 3581 to 3584, 1992). 
However, since MMP-2 has no cleavage site sensitive to the 
above mentioned proteinase, activation of MMP-2 is 
believed not to be generated thereby (Curr. Opin. Cell Biol., 
5: 891 to 897, 1993). 

[0007] It has also been reported that these MMPs are 
produced by not only tumor cells but also circumferential 
fibroblasts and inflammatory cells which produce distinct 
MMPs, respectively (Breast Cancer Res. Treat., 24: 209 to 
218, 1993; and Curr. Opin. Cell Biol., 5: 891 to 897, 1993). 

[0008] It has previously been reported that, among them, 
MMP-2 is expressed in fibroblasts at a variety of sites 
accompanied with remodeling of tissue constructs and its 
activation is specifically generated in cancer tissues exem- 
plified by lung cancer, in comparison with normal tissue and 
cancer tissue MMP-2s (Clin., Exp., Metastasis, 11: 183 to 
189, 1993). In MMP-9, there is a low frequency that an 
active type is detected. In addition, there is proved in in vitro 
studies that active MMP-2 Is localized at the apical site of 
tumor invasion (invadopodia) and it is suggested that the 
active MMP-2 has an important role on tumor invasion 
(Cancer Res., 53: 3159 to 3164, 1993; and Breast Cancer 
Res. Treat., 53: 3159 to 3164, 1994). 

[0009] Under these backgrounds, attention has been 
focused on the activation mechanism of MMP-2. As 
described previously, however, activation of MMP-1 and 
MMP-9 is mediated by serine proteinases such as trypsin 
while the activation mechanism of MMP-2 is still undis- 
closed. In particular, an activating factor for MMP-2 remains 
unidentified. When HT1080 cells (MMP-2 producing cells) 
are treated with concanavalin A or 12-o-tetradecanoylphor- 
bol 13-acetate (TPA), it is known that active MMP-2 appears 
in cultured medium, and it is believed that MMP-2 activat- 
ing factors are induced in these cells (J. Natl. Cancer Inst., 
85: 1758 to 1764, 1993; and Clin. Exp. Metastasis., 11: 183 
to 189, 1993). Since this MMP-2 activation is induced by 
cellular membrane fractions and the activation is suppressed 
by chelating agents or TIMP, the MMP-2 activating factors 
have been presumed to be a membrane-type MMP (J. Biol. 
Chem., 268: 14033 to 14039, 1993). 

[0010] The present inventors have previously cloned 
novel MMP genes using genetic engineering techniques, and 
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obtained cloned genes coding for a new MMP having a 
typical transmembrane (TM) domain at the C-terminus 
thereof and being capable of activating MMP-2 (Nature, 
370: 61 to 65, 1994). In fact, when this gene is expressed in 
cultured cells, the gene products are localized on the cell 
membrane without secretion. Thus, the present inventors 
have named such MMP as "membrane -type MMP (mt- 
mmp)". 

[0011] Since, as described above, for MMPs, specifically 
MMP-2, the active form is found specifically in tumor cells, 
it is increasingly recognized that such should be targeted by 
anti-cancer or anti-metastatic drugs. Still, since MMP-2 
exists relatively homeostatically as a zymogen in normal 
tissues, the regulation of MMP-2 activation resides in a 
process of activating it to active enzymes. Therefore, it is 
considered that the retrieval or identification of activating 
factors which are keys to this is extremely important in view 
of markers in the diagnosis of cancers and in the determi- 
nation of malignancy and targets of anti-metastatic drugs 
against cancers. 

[0012] In addition, it has been pointed out that MMP-2 
may be involved in the cleavage of : p-amyloid protein 
which is associated with the crisis of Alzheimer's diseases. 
The pamyloid protein is a part of amyloid protein precur- 
sors, Ya, of p-amyloid protein area is included in the mem- 
brane-spanning (or transmembrane) area of the amyloid 
protein precursor, and the rest is outside the cells. It has been 
recently disclosed that several metabolic pathways of amy- 
loid protein precursors exist, one of which is a process 
including a cleavage of inner sites of the P-amyloid protein 
area with a protease called "a-secretase" and a discharge 
outside cells. It has been recently found that an amyloid 
protein -degrading activity is present in MMP-2, with the 
possibility that MMP-2 would function as a-secretase or an 
extracellular P-amyloid protein-degrading enzyme (Nature, 
362 : 839, 1993). The p-amyloid protein is the main com- 
ponent of senile macula observed in the brains of patients 
with Alzheimer's diseases, and forms the core of senile 
macula by self-aggregation and deposition thereof. Since 
functional reduction of p-amyloid protein-degrading 
enzymes may occur in the brain of the patient with Alzhe- 
imer's diseases, attention is focused on MMP-2. Here, the 
key is a process for activating MMP-2. The MT-MMP 
previously identified by the present inventors (newly named 
"MT-MMP- 1" herein) is believed to be an activating factor 
for MMP-2, but the existence of unknown MMPs such as 
MT-MMP-1 can be anticipated from the fact that a variety 
of components exists in the extracellular matrix. The exist- 
ence of activating factors for MMP-2, other than MT-MMP- 
1, is still undeniable. 

DISCLOSURE OF HIE INVENTION 

[0013] A primary object of the present invention is to 
provide novel proteins which (i) belong to a member of 
MMPs having the capability of activating pro MMP-2, (ii) 
are different from MT-MMP-1, (iii) have the capability of 
activating pro MMP-2, and (iv) arc an activator for pro 
MMP-2; genes encoding the same; processes for producing 
said novel pro MMP-2 activating factor proteins; applica- 
tions of the protein and gene, etc. 

[0014] The present inventors have observed that an acti- 
vating factor (activator) for pro MMP-2 is assumed as a 



member of membrane -type MMPs since activation of pro 
MMP-2 is induced by tumor cell membrane fractions and 
the activation is inhibited by chelating agents or T1MP; the 
present inventors thus have Isolated the gene coding for 
novel MMP-2 capable of activating pro MMP-2 in the prior 
research. However, the present inventors have hypothesized 
the existence of MMP acting as a MMP-2 activator in 
addition to the above, or MMP biochemically differing from 
the known MMPs. Following various researches using 
genetic engineering techniques, the present inventors suc- 
cessfully isolated a gene coding for MMP that is a novel 
activating factor for pro MMP-2, and completed the present 
invention. 

[0015] It has been known that MT-MMP-l is a member of 
MMPs capable of activating pro MMP-2; however, other 
activating factors for pro MMP-2 have been neither isolated 
nor identified. The present inventors have now cloned novel 
MMP genes, i.e. pro MMP-2 activating factor genes, and 
disclosed an entire nucleotide sequence of the gene and an 
entire amino acid sequence thereof. The inventors originally 
named this novel MMP as "MT-MMP-2" (Japanese Patent 
Application, Nos. Hei 7-200319 (or JP Appln. No. 200319/ 
1995) and 7-200320 (or JP Appln. No. 200320/1995), both 
filed on Jul. 14, 1995). Later, at the Gordon Research 
Conference on Matrix Metalloproteinases (Andover, N.H., 
Jul. 16-21, 1995), it was agreed upon renaming "MT-MMP- 
3" (The Journal of Biological Chemistry, Vol. 270, pp. 
23013-23020 (1995)). Therefore, the instant "MT-MMP-3" 
indicates the substance identical with MT-MMP-2 as 
described in Japanese Patent Application Nos. 7-200319 and 
7-200320. 

[0016] The present invention relates to novel proteins, i.e. 
MT-MMP-3 and analogs thereof. Further, the present inven- 
tion relates to novel DNA sequences coding for all or part of 
MT-MMP-3, to vectors having such DNA sequences, and to 
host cells transformed or transfected with such vectors. The 
present invention also includes the production of recombi- 
nant MT-MMP-3 and uses of said recombinant MT-MMP-3. 
The present invention relates to antibodies which specifi- 
cally bind with MT-MMP-3. In another aspect, the present 
invention relates to reagents for measurement or assay 
which contain said product and to detecting, measuring or 
assaying methods using such reagents. In particular, meth- 
ods for detecting or measuring MT-MMP-3 in vivo and in 
vitro are provided. 

[0017] The present invention relates to (1) proteins or a 
salt thereof which (i) belong to a member of MMPs capable 
of activating pro MMP-2 but are not MT-MMP-1, (ii) are an 
activator for pro MMP-2 and (iii) have an activity identical 
with or substantially equivalent to naturally-occurring MT- 
MMP, or a salt thereof; (2) characteristic partial peptides of 
said protein or a salt thereof; (3) genes (for example, nucleic 
acids including DNA, RNA, etc.) coding for said protein or 
peptide; (4) vectors or plasmids which contain said gene 
operably with gene recombination techniques; (5) host cells 
transformed or transfected with such vectors or the like; (6) 
processes for producing said protein or a salt thereof which 
comprises culturing said transformed or transfected host cell 
(transformant or transfectant); (7) antibodies (in particular, 
monoclonal antibodies) obtained using a member selected 
from the group consisting of the protein or a salt thereof thus 
obtained in the above process and the characteristic partial 
peptide of the protein or a salt thereof thus obtained in the 
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above process; (8) hybridoma cells which produce the 
antibody; and (9) measuring (assaying) and/or diagnostic 
means (i) using the isolated gene (including, for example, 
DNA, RNA, etc.) as a probe or (ii) using the antibody. 

[0018] Particularly, the present invention relates to (1) 
proteins which (i) belong to a member of MMPs capable of 
activating pro MMP-2, (ii) are an activator for pro MMP-2 
but different from MT-MMP-1 and (iii) have an activity 
identical with or substantially equivalent to native MT- 
MMP-3, or a salt thereof; (2) characteristic partial peptides 
of said protein or a salt thereof; (3) genes (including, for 
example, DNA, RNA, etc.) coding for said protein or 
peptide; (4) vectors or plasmids wherein said gene is con- 
tained operably with gene recombination techniques; (5) 
host cells transformed or transfected with such a vector or 
the like; (6) processes for producing said protein or a salt 
thereof which comprises culturing said transformed or trans- 
fected host (transformant or transfectant)); (7) antibodies (in 
particular, monoclonal antibodies) obtained using a member 
selected from the group consisting of said protein or a salt 
thereof thus obtained and the unique partial peptide of said 
protein or a salt thereof thus obtained; (8) hybridoma cells 
which produce the antibody; and (9) measurement (assay) 
and/or diagnosis means (i) using the isolated gene (includ- 
ing, for example, DNA, RNA, etc.) as a probe or (ii) using 
the antibody. 

[0019] Preferably, the present invention is related to MT- 
MMP-3 or a salt thereof which has (i) an amino acid 
sequence represented by SEQ ID NO: 2 in the Sequence 
Listing or (ii) an amino acid sequence substantially equiva- 
lent to SEQ ID NO: 2. 

[0020] The present invention provides: 

[0021] (1) a protein or a salt thereof, which (i) 
belongs to a member of MMPs having the activation 
capability of pro MMP-2, (ii) has an activity iden- 
tical with or substantially equivalent to naturally- 
occurring MT-MMP, and (iii) is a pro MMP-2 acti- 
vating factor, excluding MT-MMP-1; 

[0022] (2) the protein according to above (1), 
wherein the protein has a biological property or 
primary structural conformation identical with or 
substantially equivalent to that of native MT-MMP-3 
or a salt thereof; 

[0023] (3) the protein according to above (1) or (2), 
wherein a C-terminal area of the protein has (i) an 
amino acid sequence from Ala 561 to Phe 584 in the 
sequence represented by SEQ ID NO: 2 in the 
Sequence Listing or (ii) an amino acid sequence 
substantially equivalent thereto; 

[0024] (4) the protein according to any of above (1) 
to (3), wherein the protein is MT-MMP-3 or a salt 
thereof which has (i) an amino acid sequence repre- 
sented by SEQ ID NO: 2 in the Sequence Listing or 
(ii) an amino acid sequence equivalent thereto; 

[0025] (5) the protein according to any of above (1) 
to (4), wherein the protein is the product of prokary- 
otic or eukaryotic expression of an exogenous DNA 
sequence; 

[0026] (6) the protein according to any of above (1) 
to (5), wherein the protein has (i) the amino acid 
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sequence of SEQ ID NO: 2 in the Sequence Listing 
or (ii) the substantially same amino acid sequence; 

[0027] (7) a partial peptide (or a peptide fragment) of 
the protein according to any of above (1) to (6) or a 
salt thereof; 

[0028] (8) a nucleic acid comprising a nucleotide 
sequence coding for the protein or the partial peptide 
according to any of above (1) to (7); 

[0029] (9) the nucleic acid according to above (8) 
which is a DNA gene having a nucleotide sequence 
coding for MT-MMP-3 according to any of above (2) 
to (4); 

[0030] (10) the nucleic acid according to above (8) or 

(9) , having (i) an open reading frame region of the 
nucleotide sequence represented by SEQ ID NO: 1 in 
the Sequence Listing or (ii) a nucleotide sequence 
having an activity substantially equivalent thereto; 

[0031] (11) a vector comprising the nucleic acid 
according to any of above (8) to (10); 

[0032] (12) a transformant or transfectant harboring 
(i) the nucleic acid according to any of above (8) to 

(10) or (ii) the vector according to above (11); 

[0033] (13) a process for producing the protein 
according to any of above (1) to (6) or a partial 
peptide thereof, which comprises: 

[0034] (i) culturing the transformant or transfec- 
tant according to above (12) in a nutrient medium 
capable of growing said transformant or transfec- 
tant, and 

[0035] (ii) producing, as a recombinant species, 
the protein according to any of above (1) to (6) or 
a partial peptide thereof, including MT-MMP-3 or 
a salt thereof; 

[0036] (14) an antibody against (a) a protein or a salt 
thereof which (i) belongs to a member of MMPs 
having the activation capability of pro MMP-2, (ii) 
has an activity identical with or substantially equiva- 
lent to naturally-occurring MT-MMP, and (iii) is a 
pro MMP-2 activating factor, excluding MT-MMP- 
1, or (b) a partial peptide of said protein or a salt 
thereof; 

[0037] (15) the antibody according to above (14), 
wherein the antibody is against the protein which has 
an activity or a primary structural conformation 
identical with or substantially equivalent to that of 
MT-MMP-3 or a salt thereof; 

[0038] (16) the antibody according to above (14) or 
(15), wherein the antibody is against the protein that 
is MT-MMP-3 or a salt thereof having (i) an amino 
acid sequence represented by SEQ ID NO: 2 in the 
Sequence Listing or (ii) an amino acid sequence 
substantially equivalent thereto; 

[0039] (17) the antibody according to any of above 
(14) to (16), wherein the antibody is against the 
protein which is a product obtained by expressing a 
foreign DNA sequence in prokaryotic or eukaryotic 
cells; 
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[0040] (18) the antibody according to any of above 
(14) to (17), wherein the antibody is against the 
protein which has (i) the amino acid sequence of 
SEQ ID NO: 2 in the Sequence Listing or (ii) the 
substantially same amino acid sequence; 

[0041] (19) the antibody according to any of above 
(14) to (18), wherein the antibody is against a partial 
peptide of the protein or a salt thereof; 

[0042] (20) the antibody according to any of above 
(14) to (19), wherein the antibody is an anti-serum; 

[0043] (21) the antibody according to any of above 
(14) to (19), wherein the antibody is monoclonal; 

[0044] (22) the antibody according to any of above 
(14) to (19) and (21), which Is a monoclonal anti- 
body against MT-MMP-3 or a salt thereof; 

[0045] (23) a method for producing an antibody 
against (a) a protein or a salt thereof which (i) 
belongs to a member of MMPs having the activation 
capability of pro MMP-2, (ii) has an activity iden- 
tical with or substantially equivalent to naturally- 
occurring MT-MMP, and (iii) is a pro MMP-2 acti- 
vating factor, excluding MT-MMP-1, or (b) a partial 
peptide of said protein or a salt thereof, which 
comprises employing an antigen selected from the 
group consisting of said protein, said partial peptide 
and a salt thereof to raise the antibody thereagainst; 

[0046] (24) a method for producing the antibody 
according to above (21) or (22), which comprises 

[0047] (A) fusing an antibody-producing cell 
obtained from an immunized animal with an 
immortal cell, wherein said antibody is against (a) 
a protein or a salt thereof which (i) belongs to a 
member of MMPs having the activation capability 
of pro MMP-2, (ii) has an activity identical with or 
substantially equivalent to naturally-occurring 
MT-MMP, and (iii) is a pro MMP-2 activating 
factor, excluding MT-MMP-1, or (b) a partial 
peptide of said protein or a salt thereof and said 
animal is immunized with the protein, the partial 
peptide or a salt thereof, and 

[0048] (D) selecting an immortal hybrid cell 
capable of an antibody against a protein including 
MT-MMP-3; 

[0049] (25) a method for detecting and/or measuring 
MT-MMP-3, which comprises using (A) a reagent 
selected from the group consisting of (a) a protein or 
a salt thereof which (i) belongs to a member of 
MMPs having the activation capability of pro MMP- 
2, (ii) has an activity identical with or substantially 
equivalent to naturally-occurring MT-MMP, and (iii) 
is a pro MMP-2 activating factor, excluding MT- 
MMP-1, and (b) a partial peptide of said protein or 
a salt thereof, or (B) a reagent selected from the 
group consisting of the antibodies according to any 
of above (14) to (22); 

[0050] (26) a labeled antibody against MT-MMP-3 
for the method for detecting and/or measuring MT- 
MMP-3 (the detection and/or measurement of MT- 
MMP-3) according to above (25); 
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[0051] (27) a labeled protein or a salt thereof, for the 
method for detecting and/or measuring MT-MMP-3 
(the detection and/or measurement of MT-MMP-3) 
according to above (25), wherein said labeled protein 
(i) belongs to a member of MMPs having the acti- 
vation capability of pro MMP-2, (ii) has an activity 
identical with or substantially equivalent to natu- 
rally-occurring MT-MMP, and (iii) is a pro MMP-2 
activating factor, excluding MT-MMP-1, or a labeled 
partial peptide of said protein or a salt thereof, for the 
method according Lo above (25); 

[0052] (28) a labeled nucleic acid for detection and/or 
measurement of MT-MMP-3 expressing cells and/or 
tissues, wherein said nucleic acid encodes (A) a 
protein which (i) belongs to a member of MMPs 
having the activation capability of pro MMP-2, (ii) 
has an activity identical with or substantially equiva- 
lent to naturally-occurring MT-MMP, and (iii) is a 
pro MMP-2 activating factor, excluding MT-MMP- 
1, or (B) a partial peptide of said protein; and 

[0053] (29) the nucleic acid according to above (28), 
which is a probe for hybridization. 

[0054] In particular, the present invention provides: 

[0055] (30) MT-MMP-3 or a salt thereof which has 
an amino acid sequence represented by SEQ ID NO: 
2 in the Sequence Listing or an amino acid sequence 
substantially equivalent thereto; 

[0056] (31) a partial peptide of MT-MMP-3 or a salt 
thereof according to above (30); 

[0057] (32) a DNA gene comprising a nucleotide 
sequence coding for MT-MMP-3 according to above 
(30); 

[0058] (33) the DNA gene according to above (32), 
which has a nucleotide sequence represented by SEQ 
ID NO: 1 in the Sequence Listing; 

[0059] (34) a vector comprising the gene according to 
above (32); 

[0060] (35) a transformant (or transformed cell) har- 
boring (i) the gene according to above (32) or (ii) the 
vector according to above (34); 

[0061] (36) a process for producing MT-MMP-3 or a 
salt thereof, which comprises culturing the transfor- 
mant according to above (35) in a nutrient medium 
capable of growing said transformant to produce, as 
a recombinant protein, said MT-MMP-3 or a salt 
thereof; 

[0062] (37) a process for producing an antibody 
against MT-MMP-3 or a salt thereof, which com- 
prises using an antigen selected from the group 
consisting of MT-MMP-3 or a salt thereof according 
to above (30) and a partial peptide of said MT- 
MMP-3 or a salt thereof to raise the antibody there- 
against; 

[0063] (38) an antibody against MT-MMP-3 accord- 
ing to above (31); 

[0064] (39) the antibody (anti-MT-MMP-3 antibody) 
according to above (38), which is anti-serum; 
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[0065] (40) the antibody (anti-MT-MMP-3 antibody) 
according to above (38), which is monoclonal; 

[0066] (41) a process for producing a monoclonal 
antibody against MT-MMP-3 (monoclonal anti-MT- 
MMP-3 antibody; anti-MT-MMP-3 mAb) according 
to above (40), which comprises fusing an anti-MT- 
MMP-3 antibody-producing cell with an immortal 
cell and selecting an immortal hybrid cell (hybri- 
doma cell) capable of producing anti-MT-MMP-3 
mAb, wherein said anti-MT-MMP-3 antibody-pro- 
ducing cell is obtained from an animal immunized 
with a member selected from the group consisting of 
MT-MMP-3 or a salt thereof according to above (30) 
and a partial peptide of said MT-MMP-3 or a salt 
thereof; 

[0067] (42) a method for detecting and/or measuring 
MT-MMP-3, which comprises using (A) a reagent 
selected from the group consisting of MT-MMP-3 or 
a salt thereof according to above (30) and a partial 
peptide of said MT-MMP-3 or a salt thereof, or (B) 
a reagent selected from the group consisting of 
anti-MT-MMP-3 antibodies according to above (38); 

[0068] (43) Labeled MT-MMP-3 or a salt thereof, or 
a labeled partial peptide of MT-MMP-3, for the 
method for detecting and/or measuring MT-MMP-3 
according to above (42); and 

[0069] (44) a labeled antibody against MT-MMP-3 
(labeled anti-MT-MMP-3 antibody) for the method 
for detecting and/or measuring MT-MMP-3 accord- 
ing to above (42). 

BRIEF DESCRIPTION OF DRAWINGS 

[0070] FIGS. 1A to IE illustrate the domain structure of 
MT-MMP-3 according to the present invention, in compari- 
son with the known MMP family members: MMP-1, MMP- 
2, MMP-3, MMP-7, MMP-8, MMP- 10, MMP-11, and MT- 
MMP-1. An alignment of amino acid sequences of the MMP 
family members is shown wherein the homology among the 
amino acid sequence of MT-MMP-3 and the reported amino 
acid sequences of the known MMP family members: MMP- 
1, MMP-2, MMP-3, MMP-7, MMP-8, MMP-10, MMP-11, 
and MT-MMP-1 is compared. Each amino acid residue is 
indicated by a conventional single character symbol, and 
numbered, provided that the N-terminusof pre-type proteins 
is designated as the first amino acid residue. 

[0071] FIG. 2 is photographs showing the clcctrophoretic 
results of Northern blotting. 

[0072] A: RNA blot analysis of MT-MMP-3 mRNA 
in various human tissues by Northern blotting. 

[0073] B: RNA blot analysis of MT-MMP-3 mRNA 
in various cultured human malignant cell lines by 
Northern blotting. 

[0074] FIG. 3 is a photograph showing the eleclrophoretic 
results of immunoprecipitation of cell lysates and condi- 
tioned culture medium wherein MT-MMP-3 CDNA was 
expressed in COS-1 cells and MT-MMP-3 gene products 
(MT-MMP-3 proteins) were examined. 

[0075] In autoradiography, MT-MMP-3 protein (64 kDa) 
and TIMP-1 protein (28 kDa) are indicated by arrows: A and 
A respectively. 



[0076] FIG. 4 is a photograph showing the electrophoretic 
results of the study that the fusion protein having a continu- 
ous sequence with TlMP-l/hydrophobic amino acid stretch 
at the C-terminus of MT-MMP-3 was prepared to examine 
the role of the continuous sequence composed of the hydro- 
phobic amino acids at the C-terminus of MT-MMP-3 as a 
transmembrane (TM) domain. 

[0077] A: The fusion proteins (chimeric proteins) 
constructed by gene engineering techniques were 
expressed in COS-1 cells and cell lysates and con- 
ditioned culture medium thereof were examined. The 
electrophoretic results detected by autoradiography 
are shown. 

[0078] FIG. 5 is photographs showing the results of 
immunofluorescence staining wherein the fusion protein 
having a continuous sequence with TIMP-1 hydrophobic 
amino acid stretch at the C-terminus of MT-MMP-3 was 
prepared to examine whether the continuous sequence com- 
posed of the hydrophobic amino acids at the C-terminus of 
MT-MMP-3 functions as a transmembrane (TM) domain. 

[0079] B: Biological figures observed by immunof- 
luorescence staining when the chimeric proteins hav- 
ing the continuous sequence with TIMP-l/hydropho- 
bic amino acid stretch were expressed in COS-1 
cells. 

[0080] FIG. 6 is photographs showing the electrophoretic 
results of zymography analysis of activation of pro MMP-2 
by MT-MMP-3 expression. 

[0081] A: Activation of pro MMP-2 in COS-1 cells, 
wherein COS-1 cells cotransfected with MT-MMP-3 
cDNA and pro MMP-2 cDNA. 

[0082] B: Activation of pro MMP-2 by MT-MMP-3 
and effect of TIMP-1 and TIMP-2 in HT 1080 cells 
into which MT-MMP-3 cDNA was cotransfected. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0083] The present invention provides (1) a protein or a 
salt thereof (i) that is a member of MMPs capable of 
activating pro MMP-2 but is not MT-MMP-1, (ii) that has an 
activity identical with or substantially equivalent to native 
MT-MMP (for example, MT-MMP-3) which is a pro 
MMP-2 activation factor; (2) a specific partial peptide of 
that protein or a salt thereof; (3) a gene (such as DNA or 
RNA) coding for the same; (4) a vector or plasmid contain- 
ing the gene operably by gene recombination techniques; (5) 
a host cell transformed by such a vector; and (6) a method 
for producing the protein or a salt thereof by culturing the 
host cell; (7) an antibody (in particular a monoclonal anti- 
body) obtained using a species selected from the group 
consisting of the protein thus obtained or a salt thereof and 
partial peptides (peptide fragments) unique thereto or a salt 
thereof; (8) a hybridoma cell producing the antibody, and (9) 
measurement and diagnosis means using as a probe the 
isolated gene, such as DNA or RNA or using the antibody. 

[0084] More particularly, the present invention provides 
(i) MT-MMP-3 or a salt thereof which has the amino acid 
sequence of SEQ ID NO: 2 in the Sequence listing. The 
MT-MMP-3 of the present invention may include those that 
are pro MMP-2 activating factors and have a new amino acid 
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sequence as long as they are members of MMPs capable of 
activating pro MMP-2 but different from MT-MMP-1 and 
are capable of activating pro MMP-2. More preferably, the 
MT-MMP-3 of the present invention includes all substances 
having an amino acid sequence identical with or substan- 
tially equivalent to the amino acid sequence of SEQ ID NO: 
2 in the Sequence Listing. Furthermore, the MT-MMP-3 of 
the present invention may have (i) as a pre portion, part or 
all of the amino acid sequence ranging from the first amino 
acid residue: Met to the 21st amino acid residue: Phe, and/or 
(ii) as a pro portion part or all of the amino acid sequence 
ranging from the 22nd amino acid residue: Phe to the 119th 
amino acid residue: Arg. All of MT-MMP-3 that have such 
a sequence may be included herein. 

[0085] The MT-MMP-3 can be encoded by a nucleotide 
sequence comprising a region ranging between ATG from 
the 113rd to 115th nucleotide residues of SEQ ID NO: 1 in 
the Sequence Listing and GTG from the 1922nd to 1924th 
nucleotide residues (termination codon: TGA from the 
1925th to 1927th nucleotide residues may be replaced with 
TAA or TAG), and can also be encoded by any DNA 
sequence containing a nucleotide sequence homologous to 
the above nucleotide sequence but different from the MT- 
MMP-1 sequence as long as it is equivalent to a sequence for 
a species capable of activating pro MMP-2. The MT-MMP-3 
nucleotide sequences can be modified (by addition, deletion, 
substitution), and those thus modified may be included 
herein. 

[0086] The DNA containing a nucleotide sequence repre- 
sented by SEQ ID NO: 1 or an equivalent thereof according 
to the present invention may be cloned and obtained, for 
example, by the following techniques: 

[0087] It should be noted that gene recombination tech- 
niques may be conducted, for example, by the methods 
disclosed in T. Maniatis et al., "Molecular Cloning"*, 2nd 
Ed., Cold Spring Harbor Laboratory, Cold Spring Harbor, N. 
T. (1989); Nippon Seikagaku Kai (Biochemical Society of 
Japan) ed., "Zoku -Seikagaku Jikken Kouza 1, Idenshi Ken- 
kyuho II (Lectures on Biochemical Experiments (Second 
Series; 1), Methods for Gene Study II)", Tokyo Kagaku 
Dojin, Japan (1986); Nippon Seikagaku Kai (Biochemical 
Society of Japan) ed., "Shin-Seikagaku Jikken Kouza 2, 
Kakusan III (Kumikae DNA Gijutsu) (New Lectures on 
Biochemical Experiments 2, Nucleic Acids III (Recombi- 
nant DNA Technique))", Tokyo Kagaku Dojin, Japan 
(1992); R. Wu (ed.), "Methods in Enzymology", Vol. 68, 
Academic Press, New York (1980); R. Wu et al. (ed.), 
"Methods in Enzymology", Vols. 100 & 101, Academic 
Press, New York (1983); R. Wu et al. (ed.), "Methods in 
Enzymology", Vols. 153, 154 & 155, Academic Press, New 
York (1987), etc. as well as by techniques disclosed in the 
references cited therein, the disclosures of which are hereby 
incorporated by reference, or by the substantially same 
techniques as they disclose or modified techniques thereof. 
Such techniques and means may also be those which are 
individually modified/improved from conventional tech- 
niques depending upon the object of the present invention. 
mRNA samples can be isolated from various human tissues 
(placenta, oral tumor, lung cancer, etc.), culture cells (human 
fibrosarcoma HT1080 cell line, human monocytic leukemia 
U937 cell line, etc.) and the like. In particular, mRNA can 
preferably be isolated from a human oral tumor cell (oral 
malignant melanoma). Although, in an embodiment, mRNA 



may be isolated with a method known in the art or by the 
substantially same method as it is or modifications thereof, 
the isolation and purification of mRNA can be conducted by 
methods disclosed in, for example, T. Maniatis, et al., 
"Molecular Cloning", 2nd Ed., Chapter 7, Cold Spring 
Harbor Laboratory, Cold Spring Harbor, N. T. (1989); L. 
Grossman, et al. ed., "Methods in Enzymology", Vol. 12, 
Parts A & B, Academic Press, New York (1968); S. L. Berger 
et al. ed., "Methods in Enzymology", Vol. 152, p. 33 & p. 
215, Academic Press, New York (1987); Biochemistry, 18, 
5294-5299, 1979; etc., the disclosures of which are hereby 
incorporated by reference. Examples of such mRNA isolat- 
ing and purifying techniques are a guanidine-cesium chlo- 
ride method, a guanidine thiocyanate method, a phenol 
method, etc. If necessary, the resulting total RNA may be 
subjected to a purification process using an oligo(dT)- 
cellulose column, etc. to give poly(A) mRNA. cDNAs are 
prepared by using, as a template; the resulting mRNA and a 
reverse transcriptase, etc. The reverse transcriptase synthesis 
of cDNA using mRNA may be carried out by standard 
techniques known in the art, by the substantially same 
techniques or by modified techniques thereof. Detailed 
techniques are found in, for example, H. Land et al, 
"Nucleic Acids Res.", Vol. 9, 2251 (1981); U. Gubler et al., 
"Gene", Vol. 25, 263-269 (1983); S. L. Berger et al. ed., 
"Methods in Enzymology", Vol. 152, p. 307, Academic 
Press, New York (1987); etc., the disclosures of which are 
hereby incorporated by reference. 

[0088] Then, based upon the cDNA thus prepared, CDNA 
libraries can be constructed. Besides the technique using a 
phage vector, transformations of host cells including 
Escherichia coli may be conducted according to techniques 
known in the art, such as a calcium technique and a 
rubidium/calcium technique, or the substantially same meth- 
ods (D. Hanahan, J. Mol. Biol., Vol. 166, p. 557 (1983), etc.). 
Various commercially available cDNA libraries derived 
from human tissues (for example, obtainable by CLON- 
TECII, etc.) can also be used directly. A polymerase chain 
reaction (PCR) is conducted using the prepared cDNA as a 
template. In an embodiment, primers are synthesized which 
have degenerate oligonucleotides designed from highly con- 
served regions selected from amino acid sequences in a 
family of known MMPs. Preparation of primers may be 
carried out by techniques which are known in the art. For 
example, the primers may be synthesized by means of a 
phosphodiester method, a phosphotriester method, a phos- 
phoamidite method, etc. using an automatic DNA synthe- 
sizer. The PCR amplification is carried out using said 
primers and the template CDNA thus prepared. The PCR 
may be carried out by techniques known in the art or by 
methods substantially equivalent thereto or modified tech- 
niques. The reaction may be conducted by the methods 
disclosed, for example, in R. Saiki, et al., Science, Vol. 230, 
pp. 1350 (1985); R. Saiki, et al., Science, Vol. 239, pp. 487 
(1985); and PCR Technology, Stockton Press; etc., the 
disclosures of which are hereby incorporated by reference. 

[0089] The resulting PCR products are cloned, and 
sequenced. As a result, DNA fragments having a novel MMP 
gene sequence are acquired. Sequencing of nucleotide 
sequences may be carried out by a dideoxy technique (such 
as an M13 dideoxy method), a Maxam-Gilbert method, etc. 
or may be carried out using a commercially available 
sequencing kit such as a Taq dyeprimer cycle sequencing kit 
or an automated nucleotide sequencer such as a fluorescent 
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DNA sequencer. In particular, cDNA libraries constructed 
from various human tissues (placenta, oral tumors, lung 
cancers, etc.) or culture cells (human fibrosarcoma HT1080 
cell line, human monocytic leukemia U937 cell line, etc.) are 
screened using the DNA fragment as a probe, and the target 
DNA can be isolated by sequencing of nucleotide sequences. 
Preferably, a human placenta CDNA library is screened, a 
detected DNA is sequenced, and the target DNA is isolated 
and identified. Labeling of probes, etc. with a radioisotope, 
etc., may be carried out using a commercially available 
labeling kit such as a random primed DNA labeling kit 
(Boehringer Mannheim). 

[0090] The detailed description thereof is given below. 

[0091] The inventors designed and synthesized the fol- 
lowing: 5' primer having the following sequence: 

[0092] 5P-4 (SEQ ID NO: 3) 

S G N WNGCW G AYATM RTS AT 

[0093] wherein S=C or G, N=A, C, G or T, V=A, C, or G, 
W=A or T, Y=C or T, M=A or C, and R=A or G; mixed 
bases; and 3'primer having the following sequence: 

[0094] 3P-2 (SEQ ID NO: 4) 

YTCRTSNTCRTCRAARTGR RI IRTCYCC 

[0095] wherein Y=C or T, R=A or G, S=C or G, N=A, C, 
G or T, and H=A, C or T; mixed bases, 

[0096] based on highly conserved amino acid sequences 
GEADILV and GDAHFDDDE, selected from the catalytic 
enzyme domain among the known MMP family. 

[0097] In the above-mentioned sequences, symbols (S, N, 
V, W, Y, M, R, and H) indicate the incorporation of plural 
bases, leading to multiple oligonucleotides in the primer 
preparation. In other words, SEQ ID NO: 3 and SEQ ID NO: 
4 are degenerate nucleotide primers. 

[0098] Primers can be designed, synthesized, and used 
based on amino acid sequences in the area specific to the 
MMP family. 

[0099] PCR was carried out using these primers and the 
cDNA library prepared from a human oral malignant mela- 
noma. The obtained PCR products having a size (90 to 120 
b.p.) expected from the primer design were sub-cloned and 
sequenced. As a result, there was obtained DNA fragments 
with a novel sequence homologous to the known MMPs, 
other than PCR products having a sequence identical with 
either MMP-1 or MMP-9. 

[0100] Similarly, by using these primers and cDNA librar- 
ies derived from various human cells, PCR products with a 
novel sequence homologous to the known MMPs may be 
searched, otLher than PCR products with the same sequence 
as that of either MMP-1 or MMP-9. 

[0101] The 93 b.p. DNA fragment was employed as a 
probe to screen for a human placenta cDNA library. As a 
result, 2.1-kilobase pair DNA fragments were obtained. The 
obtained DNA fragments were sequenced and the nucleotide 
sequence of SEQ ID NO: 1 was determined. 

[0102] The same nucleotide sequence as that represented 
by SEQ ID NO: 1 does not exist in GENEBANK/EMBL 



DNA Data Base. Therefore, it has been recognized that DNA 
having the nucleotide sequence of SEQ ID NO: 1 is abso- 
lutely novel. 

[0103] The nucleotide sequence of the above mentioned 
clone possessing a nucleotide sequence represented by SEQ 
ID NO: 1 has a 3 f non-translational sequence together with 
an open reading frame potentially coding for a 604 amino 
acid protein. It has been recognized that a deduced signal 
sequence follows immediately a downstream of the initia- 
tion codon and a hydrophobic domain which is composed of 
aligned 24 amino acid residues with higher hydrophobicity 
and is characteristic of membrane-type proteins is present at 
the C-terminal area from the 561st to 584th amino acid 
residues. 

[0104] The novel MMP thus obtained has been named 
"MT-MMP-3" (the inventors first called it as "MT-MMP-2" 
in Japanese Patent Application Nos. 7-200319 and 
7-200320, both filed on July 14, 1995; however, the inven- 
tors has agreed to rename it as "MT-MMP-3", based on the 
agreements in the conference of Gordon Research Confer- 
ence on Matrix Metalloproteinases (Andover, NH July 
16-21, 1995)). 

[0105] MT-MMP-3 gene products are confirmed using 
suitable animal cells, such as COS-1 cells, transfected with 
the MT-MMP-3 gene. The foreign gene can be introduced 
into mammal animal cells with known methods in the art or 
with methods substantially similar thereto, including a cal- 
cium phosphate technique (for example, F. L. Graham et al., 
"Virology", Vol. 52, pp. 456 (1973), etc.), a DEAE-dextran 
technique (for example, D. Warden et al., "J. Gen. Virol", 
Vol. 3, pp. 371 (1968), etc.), an electroporation technique 
(for example, E. Neumann et al., "EMBO J", Vol. 1, pp. 841 
(1982), etc.), a microinjection technique, a liposome tech- 
nique, a virus infection technique, a phage particle tech- 
nique, etc. 

[0106] Thus, the gene products which were produced by 
animal cells transfected with the MT-MMP-3 gene were 
examined by means of immunoprecipitation experiments 
using monoclonal anti-MT-MMP-3 antibodies. As a result, a 
64 kDa protein was immunologically precipitated from the 
lysate of cells transfected with the MT-MMP-3 gene while 
no corresponding protein was detected on the culture 
medium. In other words, it is suggested that MT-MMP-3 
gene products are expressed on the cell surface layer without 
being secreted. 

[0107] The MT-MMP-3 protein has been examined for the 
homology with the reported amino acid sequences of the 
known MMP family. As shown in FIGS. 1A to IE, it is 
revealed that MT-MMP-3 has the highly homology to the 
known MMP family. The MT-MMP-3 protein maintains the 
sequence at or near the processing site for conversion of a 
precursor form to a mature form (corresponding to the 
sequence conserved in the MMP family) as well as the 
sequence of the active site best. In addition, the propeptide 
domain characteristic of the primary structure of MMPs, the 
Zn binding catalytic domain, the proline-rich hinge domain, 
and the C-terminal hemopexin coagulation enzyme-like 
domain are also well conserved in the MT-MMP-3 protein. 

[0108] Similarly to MT-MMP-1 (the inventors rename the 
previously isolated and identified MT-MMP as "MT-MMP- 
1" in order to distinguish MT-MMP-3 therefrom), MT- 
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MMP-3 has a sequence composed of aligned hydrophobic 
amino acids in the C-terminal region. It is therefore sug- 
gested that MT-MMP-3 is a membrane-type MMP. Such a 
sequence with aligned hydrophobic amino acids does not 
exist in the other MMP family members. In fact, when 
fusion proteins in which the aligned sequence composed of 
the hydrophobic amino acid residues is fused with a secre- 
tory protein by genetic engineering are constructed and 
expressed in culture cells, secretion of the fusion proteins 
was suppressed and expressed on the cell membranes. As a 
result, the aligned sequence composed of the hydrophobic 
amino acids is shown to function as a transmembrane (TM) 
domain. 

[0109] Therefore, it is apparent that MT-MMP-3 gene 
codes for a novel MMP protein. Consequently, recombinant 
plasmids produced using MT-MMP-3 gene are all novel 
recombinant products, and transform ants transformed or 
transfected with the plasmid are novel. 

[0110] Any plasmid into which the MT-MMP-3 gene is 
incorporated may be used as long as said DNA can be 
expressed in host cells conventionally used in gene engi- 
neering techniques (such as procaryotic host cells including 
Escherichia coli, Bacillus subtilis, etc. and eucaryotic host 
cells including yeasts, CHO cell, and insect host cells such 
as Sf21. In such a sequence of the plasmid, it is possible, for 
example, to incorporate codons suitable for expressing the 
cloned DNA in selected host cells or to construct restriction 
enzyme sites. It is also possible to contain control sequences, 
promotion sequences, etc. for facilitating the expression of 
the aimed gene; linkers, adaptors, etc. useful for ligating the 
aimed gene; sequences useful in controlling resistance to 
antibiotics or in controlling metabolism or in selection; and 
the like. 

[0111] Preferably, suitable promoters may be used. For 
example, such promoters may include tryptophan (trp) pro- 
moter, lactose (lac) promoter, tryptophan-lactose (tac) pro- 
moter, lipoprotein (Ipp) promoter, X phage P L promoter, etc. 
in the case of plasmids where Escherichia coli is used as a 
host; SV40 late promoter, MMTV LTR promoter, RSV LTR 
promoter, CMV promoter, SRa promoter, etc. in the case of 
plasmids where an animal cell is used as a host; and GAL1, 
GAL10 promoters, etc. in the case of plasmids where yeast 
is used as a host. 

[0112] Examples of the plasmid suitable for host Escheri- 
chia coli are pBR322, pUC18, pUC19, pUC118, pUC119, 
pSP64, pSP65, pTZ-18R/-18U, pTZ-19R/-19U, pGEM-3, 
pGEM-4, pGEM-3Z, pGEM-4Z, pGEM-5Zf(-), pBluescript 
KS™ (Stratagene), etc. Examples of the plasmid vector 
suitable for expression in Escherichia coli are pAS, pKK223 
(Pharmacia), pMC1403, pMC931, pKC30, etc. The plasmid 
for host animal cells may include SV40 vector, polyomavi- 
rus vector, vaccinia virus vector, retrovirus vector or the like. 
Examples of the plasmid for host animal cells are pcD, 
pcD-SR a, CDM8, pCEV4, pME18S, pBC12BI, pSG5 
(Stratagene) or the like. Examples of the plasmid for host 
yeasts are YIp vector, YEp vector, YRp vector, YCp vector, 
etc., including pGPD-2, etc. Escherichia coli host cells may 
include those derived from Escherichia coli K12 strains, 
such as NM533 XLl-Blue, C600, DH1, IIB101 and JM109. 

[0113] In the case where the host cells are animal cells, 
they may include COS7 cells, COS-1 cells, and CV-1 cells 
derived from African green monkey fibroblasts, COP cells, 



Aug. 23, 2001 

8 



MOP cells, and WOP cells derived from mouse fibroblasts, 
CHO cells and CHO DHFR cells derived from Chinese 
hamster, human HeLa cells, C127 cells derived from mouse 
cells, NIH 3T3 cells derived from mouse cells, etc. The 
insect cells may include bombyx mori larva, bombyx mori 
culture cells such as BM-N cells, etc. wherein bombyx mori 
nuclear polyhedrosis virus is employed as a vector. 

[0114] In the gene engineering techniques of the present 
invention, it is possible to use various restriction enzymes, 
reverse transcriptases, DNA modifying and degrading 
enzymes which are used for modifying or converting a DNA 
fragment to a structure suitable for cloning, DNA poly- 
merases, terminal nucleotidyltransferases, DNA ligases; 
etc., which are known or common in the art. Examples of the 
restriction enzyme are those disclosed in R. J. Roberts, 
"Nucleic Acids Res.", Vol. 13, rl65 (1985); S. Linn et al. ed., 
"Nucleases", p. 109, Cold Spring Harbor Lab., Cold Spring 
Harbor, New York, 1982; etc., the disclosures of which arc 
hereby incorporated by reference. Examples of the reverse 
transcriptase are those derived from mouse Moloney leuke- 
mia virus (MMLV), from avian myeloblastosis virus 
(AMV), etc. Particularly, RNase H-deficient reverse trans- 
ferase or the like is preferably used. Examples of the DNA 
polymerase are Escherichia coli DNA polymerase, Klenow 
fragment which is a derivative of E. coli DNA polymerase, 
E. coli phage T4 DNA polymerase, E. coli phage T7 DNA 
polymerase, thermoduric bacteria DNA polymerase, etc. 

[0115] The terminal nucleotidyltransferase includes 
TdTase capable of adding a dideoxynucleotide (dNMP) to a 
3' — OH terminal, as disclosed in R. Wu et al. ed., "Methods 
in Enzymology", Vol. 100, p. 96, Academic Press, New York 
(1983). The enzyme for modifying and decomposing DNA 
includes exonuclease, endonuc lease, etc. Examples of such 
enzymes are snake venom phosphodiesterase, spleen phos- 
phodiesterase, £. coli DNA exonuclease I, E. coli DNA 
exonuclease III, E. colli DNA exonuclease VII, X exonu- 
clease, DNase I, nuclease SI, Micrococcus nuclease, etc. 
Examples of the DNA ligase are E. coli DNA ligase, T4 
DNA ligase, etc. 

[0116] The vector (or vehicle) which is suitable for clon- 
ing DNA genes and constructing DNA libraries includes 
plasmid, X phage, cosmid, PI phage, F factor, YAC, etc. 
Preferred examples of such vectors are vectors derived from 
X phage, such as Charon 4A, Charon 21 A, X gtlO, X gtll, X 
DASHII, X FIX1I, X EMBL3 and X ZAP1I™ (Stratagene), 
etc. 

[0117] Further, by relying on the nucleotide sequence of 
MT-MMP-3 gene according to the present invention, 
equivalent proteins or derivatives (or analogs) thereof 
wherein the amino acid sequence of MT-MMP-3 is altered 
may be produced with conventional gene technological 
methods. Such alterations includes substitution, deletion, 
insertion, transfer or addition of one or more amino acid 
residues, etc. Such methods for mutation, conversion, and/or 
modification may also include those described in Nippon 
Seikagaku Kai (Biochemical Society of Japan) ed., "Zoku- 
Seikagaku Jikken Kouza 1, Idenshi Kenkyuho II (Lectures 
on Biochemical Experiments (Second Series; 1), Methods 
for Gene Study II)", p. 105 (Susumu HIROSE), Tokyo 
Kagaku Dojin, Japan (1986); Nippon Seikagaku Kai (Bio- 
chemical Society of Japan) ed., "Shin-Seikagaku Jikken 
Kouza 2, Kakusan III (Kumikae DNA Gijutsu) (New Lec- 
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turcs on Biochemical Experiments 2, Nucleic Acids 111 
(Recombinant DNA Technique))", p.233 (Susumu 
HIROSE), Tokyo Kagaku Dojin, Japan (1992); R. Wu, L. 
Grossman, ed., "Methods in Enzymology", Vol.154, p.350 
& p.367, Academic Press, New York (1987); R. Wu, L. 
Grossman, ed., "Methods in Enzymology", Vol.100, p. 457 
& p.468, Academic Press, New York (1983); J. A. Wells et 
al., "Gene", Vol.34, p.315 (1985); T. Grundstroem et al., 
"Nucleic Acids Res.", Vol.13, p.3305 (1985); J. Taylor et al., 
"Nucleic Acids Res.", Vol.13, p.8765 (1985); R. Wu ed., 
"Methods in Enzymology", Vol.155, p. 568, Academic Press, 
New York (1987); A. R. Olipliant et al., "Gene", Vol.44, 
p. 177 (1986), etc., the disclosures of which are hereby 
incorporated by reference. Examples of such techniques 
include site-directed mutagenesis (or site-specific mutagen- 
esis) using synthetic oligonucleotides, Kunkel method, 
dNTP[aS] method (Eckstein method), area-directed 
mutagenesis using sulfite, nitrite, etc. and the like. 

[0118] Further, the proteins thus obtained can be modified 
chemically for amino acid residues. The protein can also be 
modified or partially degraded with enzymes such as pepsin, 
chymotrypsin, papain, bromelain, endopeptidase, exopepti- 
dase or the like to produce a derivative. In addition, the 
proteins may be expressed as fusion proteins when they are 
produced using gene recombinant techniques, which are 
subjected to in vivo and in vitro conversion into and/or 
processing to those having a biological activity substantially 
equivalent to native MT-MMP-3. The fusion protein pro- 
duction conventionally used in gene engineering can be 
employed. Further, such fusion proteins can be isolated 
and/or purified by means of affinity chromatography or the 
like wherein the technique employs a fusion portion thereof. 
The structure of proteins can be modified, improved, etc. by 
means of methods as described in Nippon Seikagaku Kai 
(Biochemical Society of Japan) ed., "Shin-Seikagaku Jikken 
Kouza 1, Tanpakushitsu VII, Tanpakushitsu Kougaku (New 
Lectures on Biochemical Experiments 1, Proteins VII, (Pro- 
tein Engineering))", Tokyo Kagaku Dojin, Japan (1993), the 
disclosures of which are hereby incorporated by reference, 
or by techniques as described in references cited therein as 
well as methods substantially equivalent thereto. 

[0119] In addition, as described herein below, the biologi- 
cal activity may include those having an immunological 
activity including an antigenic activity. 

[0120] Hence, the present invention relates to proteins 
wherein one or more amino acid residues may differ from 
native amino acid residues from the viewpoint of homology, 
and proteins wherein the positions of one or more amino 
acid residues may differ from those of native residues. The 
present invention includes deletion analogs wherein one or 
more amino acid residues (for example, 1 to 80 residues, 
preferably 1 to 60 residues, more preferably 1 to 40 residues, 
further more preferably 1 to 20 residues, particularly 1 to 10 
residues, etc.) characteristic of MT-MMP-3 are deleted; 
substitution analogs wherein one or more amino acid resi- 
dues (for example, 1 to 80 residues, preferably 1 to 60 
residues, more preferably 1 to 40 residues, further more 
preferably 1 to 20 residues, particularly 1 to 10 residues, 
etc.) characteristic of MT-MMP-3 are replaced with other 
amino acid residues; and addition analogs wherein one or 
more amino acid residues (for example, 1 to 80 residues, 
preferably 1 to 60 residues, more preferably 1 to 40 residues, 
further more preferably 1 to 20 residues, particularly 1 to 10 



residues, etc.) are added. All of the above mentioned variants 
or the like are included in the present invention as long as 
domain structures or C-terminal transmembrane domains 
commonly characteristic of MMPs are maintained. It is 
thought that MT-MMP-3 of the present invention may 
include proteins having a primary structural conformation 
identical with or substantially equivalent to native MT- 
MMP-3 or a part thereof. It is also thought that MT-MMP-3 
may include proteins having a biological activity identical 
with or substantially equivalent to native MT-MMP-3. It 
may be one of mutants (variants) naturally produced or 
occurred. The MT-MMP-3 according to the present inven- 
tion can be separated, isolated and purified as described 
herein below. 

[0121] The protein or a salt thereof, which (i) belongs to 
a member of MMPs having the capability of activating pro 
MMP-2, (ii) has an activity identical with or substantially 
equivalent to native MT-MMP (particularly, MT-MMP-3), 
and (iii) is a pro MMP-2 activating factor, excluding MT- 
MMP-1; or a partial peptide (or peptide fragment) thereof or 
a salt thereof is useful and valuable in studies on develop- 
ment and research of enzyme inhibitors using said protein or 
the like, research and development of medicines, studies on 
biological phenomenon and reaction with which 
MT-MMP-3 is thought to be associated, etc. Further, the 
protein and partial peptide or a salt thereof can be used for 
production of antibodies thereagainst. The products of the 
present invention can be mused for investigation and 
research on specific targets to be assayed or measured. 

[0122] The present invention also relates to DNA 
sequences coding for any of the above mentioned polypep- 
tides, MT-MMP-3 polypeptides, and MT-MMP-3 analogs 
and derivatives, each having all or part of characteristics, 
unique properties, etc. of native MT-MMP-3. 

[0123] The DNA sequences of the present invention pro- 
vides information concerning the amino acid sequences of 
the mammal proteins that have not been known so far. 
Therefore, utilization of the above information is included in 
the present invention. Such utilization includes design of 
any of probes for isolating and detecting mammal, in par- 
ticular human, genomic DNA or cDNA, encoding MT- 
MMP-3, related (or associated) proteins, etc. 

[0124] The DNA sequences of the present invention are 
useful as probes for isolating and detecting mammal, most 
preferably human, genomic DNA and cDNA, coding for 
MT-MMP-3 or related proteins thereof. To isolate genes, 
PCR techniques or PCR using reverse transcriptase (RT) 
(RT-PCR) can be used. MT-MMP-3 cDNA and associated 
DNA thereof can be used in isolating and detecting 
MT-MMP-3 -related genes, via selecting characteristic 
sequence regions based on amino acid sequences deduced 
from the cloned and sequenced MT-MMP-3 cDNA 
sequence, then designing and chemically synthesizing DNA 
primers, and carrying out PCR, RT-PCR, or any other 
techniques with the obtained DNA primers. 

[0125] Since MT-MMP-3 conserves well the structural 
characteristics of MT-MMP- 1, there is assumed the possi- 
bility that MT-MMP-3 also acts as an activating factor for 
pro MMP-2. Therefore, mammal cells such as COS-1 cells 
have been cotransfected with a plasmid for expressing pro 
MMP-2 together with a plasmid for expressing MT-MMP-3. 
kymography was carried out for the recollected culture 
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medium of the cotransfectants. As a result, a 62 kDa active 
MMP-2 and a 64 kDa active intermediate have been 
detected, other than pro MMP-2 which is primarily observed 
at the position of molecule weight 68 kDa, and the activation 
of pro MMP-2 depending on the expression of MT-MMP-3 
has been observed. 

[0126] The expression of MT-MMP-3 mRNA in human 
tissues has been examined by Northern blotting for various 
tissue-derived poly (A) RNA. As a result, it has been 
recognized that MT-MMP-3 mRNA is highly expressed in 
human lungs, brains, and placentas. However, no expression 
has been found in human hearts, kidneys, livers, pancreas, 
and muscle tissues. In studies done by the inventors, the 
expression of MT-MMP-1 mRNA is significantly high in 
human lungs, kidneys, and placentas, while lowest in the 
human brains. These observations show that, although MT- 
MMP-3 is closely analogous structurally, and functionally in 
terms of the capability of activating pro MMP-2, to MT- 
MMP-1, expression of the genes for MT-MMP-3 and MT- 
MMP-1 in the actual tissues is differently regulated. When 
the cDNA according to the present invention is employed as 
a probe, techniques including Northern blotting, Southern 
blotting, in situ hybridization or the like enable us to detect 
and/or measure MT-MMP-3 mRNA expression or MT- 
MMP-3 genes per se in human tissues, which may contribute 
greatly to applications to studies on diagnosis and treatment 
of tumors (including cancers) such as diagnosis of the 
presence and absence of tumor cells, malignancy of cancers, 
on diagnosis of Alzheimer's diseases, etc. 

[0127] According to inventor's investigation results as 
described herein above, techniques are provided for trans- 
ferring MT-MMP-3 genes and recombinant DNA molecules 
into hosts, expressing MT-MMP-3 therein, and isolating and 
obtaining target MT-MMP-3. Thus, according to the present 
invention, transform ants or transfectants capable of substan- 
tially expressing MT-MMP-3 genes and production pro- 
cesses thereof are provided. 

[0128] In another aspect, the present invention related to 
nucleic acids, such as DNA or RNA, which enable us to 
express 

[0129] (i) a protein or a salt thereof, (a) being a 
member of MMPs capable of activating pro MMP-2 
but not MT-MMP-1, and (b) having an activity 
identical with or substantially equivalent to native 
MT-MMP that is an activator for pro MMP-2, 

[0130] (ii) more preferably a polypeptide or a salt (a) 
having a biological property or a primary structural 
conformation, identical with or substantially equiva- 
lent to MT-MMP-3 or a salt thereof, and (b) having 
at least part or all of the protein, in a prokaryotic cell 
such as E. coli or an eukaryotic cell such as a 
mammal cell. 

[0131] In addition, such nucleic acids, particularly DNA, 
may include (a) sequences coding for an amino acid 
sequence represented by SEQ ID NO: 2 in Sequence Listing 
or sequences complementary thereto; (b) sequences capable 
of hybridizing with the DNA sequences (a) or fragments 
thereof; and (c) sequences having degenerate codons hybrid- 
izable with either of the sequences (a) and (b). The unique 
features of the present invention also reside in transformed 
prokaryotic cells, such as E. coli, and transformed eukary- 



otic cells, such as mammal cells, which are transformed with 
said nucleic acid and can express the polypeptides according 
to the present invention. 

[0132] The present invention further provides antibodies, 
such as monoclonal antibodies, capable of specifically bind- 
ing with MT-MMP-3. The antibodies, such as monoclonal 
antibodies, of the present invention contribute to develop- 
ment and supply of tools useful for researches associated 
with diagnosis of malignant tumors or cancers, as well as 
studies on invasion and metastasis of cancers and means 
useful for researches associated with the crisis mechanism or 
diagnostic techniques Alzheimer's disease. Such tools and 
means are within the scope of the present invention. 

[0133] The antibody, such as monoclonal antibody, 
according to the present invention can be produced by 
immunizing animals with, as an immunogen, human MT- 
MMP-3 obtained according to the present invention based 
on techniques known or widely applicable in the art. 
Examples of such techniques are found in Milstein et al., 
Nature, 256: 495 to 497, 1975, etc., the disclosures of which 
are hereby incorporated by reference. In this technique, the 
antigen used may include any of naturally -occurring (native) 
MT-MMP-3, recombinant human MT-MMP-3, synthetic 
peptides having an amino acid sequence composed of at 
least continuous 8 amino acids which are part of MT-MMP- 
3, etc. The monoclonal antibody can be labeled using 
conventional techniques. The labels (markers) may include 
enzymes, prosthetic molecules, pigment (chromophore) sub- 
stances, fluorescent substances, chemiluminescent com- 
pounds, photoluminescent substances, radioactive sub- 
stances or the like. 

[0134] Described herein below is the production of anti- 
bodies. 

[0135] It goes without saying that the monoclonal anti- 
body to be used in the present invention may be a mono- 
clonal antibody obtained by utilizing cell fusion techniques 
with myeloma cells. 

[0136] The monoclonal antibody to be used in the present 
invention can be produced by the following processes: 

[0137] 1. Preparation of immunogenic antigens 
(immunogens) 

[0138] 2. Immunization of animals with immuno- 
genic antigens 

[0139] 3. Preparation of myeloma cells 

[0140] 4. Cell fusion between antibody-producing 
cells and myeloma cells 

[0141] 5. Selection and cloning of hybridomas 
(hybrid cells) 

[0142] 6. Production of monoclonal antibodies 

[0143] 1. Preparation of immunogenic antigens 

[0144] The antigen used includes naturally occurring MT- 
MMP-3 and recombinant MT-MMP-3 as prepared according 
to the present invention. Although MT-MMP-3 may be used 
after formation of immunogenic conjugates, it can be used 
to immunize animals after being mixed with a suitable 
adjuvant without any modifications. Such antigens can be 
separated, isolated and purified from various sources, for 
example, antigen-producing sources including cultured 
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cells, cultured tissues, transformant ceils, etc. by conven- 
tional techniques. Such conventional techniques are, for 
example, salting out such as ammonium sulfate fraction- 
ation, etc.; gel filtration on Sephadex™, etc.; ion exchange 
chromatography using carriers having, for example, a 
diethylaminoethyl or carboxymethyl group, etc.; hydropho- 
bic chromatography using carriers having, for example, a 
hydrophobic group such as butyl, octyl, or phenyl, etc.; 
pigment (or chromophore) gel chromatography; electro- 
phoresis; dialysis; ultrafiltration; affinity chromatography; 
high performance liquid chromatography; etc. Preferably, 
the antigen to be used is separated and purified by poly- 
acrylamide electrophoresis, affinity chromatography in 
which an antibody for specifically recognizing an antigen, 
such as a monoclonal antibody, is immobilized. Examples of 
such techniques also include gelatine -agarose affinity chro- 
matography, heparin-agarose chromatography, etc. 

[0145] MT-MMP-3 may be fragmented or may include a 
synthetic polypeptide fragment obtained via selecting spe- 
cific (or characteristic) sequence areas based on amino acid 
sequences deduced from the cloned and sequenced cDNA 
sequences followed by design and chemical synthesis. The 
fragments may be coupled with various carrier proteins via 
suitable coupling agents to form immunogenic conjugates 
such as hapten-proteins. The immunogenic conjugates can 
be used to design monoclonal antibodies that can recognize 
only specific sequences. A cysteine residue or the like can be 
added to the polypeptide thus designed so as to prepare an 
immunogenic conjugate easily. To fix with a carrier protein 
or the like, the carrier protein is first activated. This activa- 
tion may include incorporation of an activated binding group 
hereinto, etc. The activated binding groups include (1) active 
ester or active carboxyl groups such as a nitrophenyl ester 
group, a pentafluorophenyl ester group, a 1-benzotriazol 
ester group, and an N-succinimide ester group; (2) active 
dithio groups such as a 2-pyridyldithio group, etc. The 
carrier proteins include keyhole limpet haemocyanin (KLH), 
bovine serum albumin (BSA), ovalbumin, globulin, 
polypeptides such as polylysine, bacterial components such 
as BCG or the like. 

[0146] 2. Immunization of animals with immunogenic 
antigens 

[0147] Animals can be immunized according to tech- 
niques as described in Shigeru MURAMATSU et al. ed., 
"Jikken Seibutsu Gaku Kouza 14, Men-eki Seibutsu Gaku 
(Lectures on Experimental Biology 14, Immunobiology)", 
Maruzen K. K., 1985; Nippon Seikagaku Kai (Biochemical 
Society of Japan) ed., "Zoku-Seikagaku Jikken Kouza 5, 
Men-eki Seikagaku Kenkyuho (Lectures on Biochemical 
Experiments (Second Series; 5), Methods for Immunologi- 
cal and Biochemical Study)", Tokyo Kagaku Dojin, Japan 
(1986); Nippon Seikagaku Kai (Biochemical Society of 
Japan) ed., "Shin-Seikagaku Jikken Kouza 12, Bunshi Men- 
eki Gaku III (Kougen-Koutai-Hotai) (New Lectures on 
Biochemical Experiments 12, Molecular Immunology III 
(Antigen-Antibody-Complement))", Tokyo Kagaku Dojin, 
Japan (1992); etc., the disclosures of which are hereby 
incorporated by reference. The adjuvant to be used with the 
antigen includes Freund's complete adjuvant, Ribi adjuvant, 
Bordetella pertussis vaccine, BCG, lipid A, liposome, alu- 
minium hydroxide, silica, etc. Immunization is carried out 
with animals, including mice such as BALB/c. The antigen 
dose is, for example, approximately 1 to 400 /ig/animal for 



mice. Generally, the antigen is injected intraperitoneally or 
subcutaneously into a host animal, followed by additional 
immunization by repeated courses wherein intraperitoneal, 
subcutaneous or intravenous administrations are carried out 
approximately 2 to 10 times at 1- to 4-week intervals, 
preferably 1- to 2-week intervals. For immunization, 
BALB/c mice, as well as Fl mice between BALB/c mice 
and other mice, etc. can be used. 

[0148] As required, the degree of animal immunization 
can be assessed by constructing a system for measuring a 
litre of antibody and measuring the titre of an antibody. 
Furthermore, the present invention relates to polyclonal 
antibodies against MT-MMP-3 and the production thereof 
using recombinant MT-MMP-3. In this case, the animal used 
may include mammals, birds or the like. Examples of such 
animals are cow, horse, goat, sheep, swine, rabbit, mouse, 
rat, guinea pig, monkey, dog, cat, cock, hen, etc. The 
antibody may be anti-serum. Also, the antibody may be a 
higher purified form. For example, its isolation and purifi- 
cation can be carried out in the same manner as the mono- 
clonal antibody described herein below. 

[0149] 3. Preparation of myeloma cells 

[0150] Immortal cell strains (tumor cell lines) to be used 
for cell fusion can be selected from non-immunoglobulin- 
producing cell lines. The ceil strains to be used for cell 
fusion may include, for example, P3-NS-l-Ag4-l (NS-1, 
Eur. J. Immunology, 6, 511 to 519, 1976), SP2/0-Agl4 (SP2, 
Nature, 276, 269 to 270, 1978), mouse myeloma MOPC-21 
cell line-derived P3-X63-Ag8-Ul (P3U1, Current topics in 
Microbiol, and Immunol., 81, 1 to 7, 1978), P3-X63-Ag8 
(x63, Nature, 256, 495 to 497, 1975), P3-X63-Ag8-653 
(653, J. Immunol., 123, 1548 to 1550, 1979), etc. 8-azagua- 
nine resistant mouse myeloma cell lines can be sub-cultured 
in a medium for cell culture wherein antibiotics such as 
penicillin, amikacin or the like, fatal calf serum (FCS) or the 
like and 8-azaguanine (for example, 5 to 45 jug/ml) are added 
to a medium for cell culture, such as Dulbecco's modified 
Eagle's medium (DMEM) or RPMI-1640 medium. The 
specified number of cell lines can be prepared by passing the 
normal medium two or five days before cell fusion. The cell 
lines to be used may be cultured on the normal medium after 
the frozen and preserved strains have been completely 
thawed at approximately 37° C. and have been washed on 
the normal medium such as RPMI-1640 three or more times, 
and the specified number of cell strains may be prepared. 

[0151] 4. Cell fusion between antibody-producing cells 
and myeloma cells 

[0152] After animals such as mice are immunized accord- 
ing to the above step 2, their spleens are removed in two to 
five days from final immunization, and the spleen cell 
suspension is obtained. In addition to the spleen cells, lymph 
node cells at various sites of organisms can be obtained and 
used for cell fusion. The spleen cell suspension thus 
obtained and the myeloma cell strains obtained by the above 
step 3 are placed in a medium such as minimum essential 
medium (MEM), DMEM or RPMI-1640 medium, and an 
agent for cell fusion, fusogen, such as polyethylene glycol, 
is added. A widely-used agent for cell fusion can be used, 
including HVJ: Hemagglutinating virus of Japan (Sendai 
virus). Preferably, 0.5 to 2 ml of 30 to 60% polyethylene 
glycol can be added. Polyethylene glycol with 1,000 to 
8,000 in molecule weight can be employed, more preferably, 
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polyethylene glycol between 1,000 and 4,000 in molecule 
weight. The preferred concentration of polyethylene glycol 
in the fusion medium is between 30 and 60%. As required, 
a small amount of dimethyl sulfoxide or the like is added to 
promote fusion. The ratio of spleen cells (lymphocytes) : 
myeloma cell lines to be used for fusion is preferably 1:1 to 
20:1, and preferably falls between 4:1 and 7:1. 

[0153] The fusion reaction is conducted for one to 10 
minutes, before the addition of a medium such as RPMI- 
1640 medium. Fusion reaction processing can be done 
several times. After fusion reaction processing, cells are 
separated by a centrifuge, then transferred to the selection 
medium. 

[0154] 5. Selection and cloning of hybridomas (hybrid 
cells) 

[0155] The selection media include conventionally known 
"HAT medium", i.e., PCS -containing MEM, RPMI-1640 
medium, etc., supplemented with hypoxanthine, aminop- 
tcrin, and thymidine. The replacement method for the selec- 
tion medium is to replenish an amount equivalent to the 
capacity dispensed to the medium plate on the following 
day, after which the medium is replaced by half an amount 
in HAT medium every one to three days. The replacement 
can be modified depending on situations. Eight to sixteen 
days after fusion, the medium may be replaced every one to 
four days with conventionally known "HT medium" 
wherein aminopterin is excluded from HAT medium. As a 
feeder cell, for example, mouse thymocyte can be used, 
which is sometimes effective. 

[0156] The supernatant of the culture well with highly 
growing hybridoma is screened by using MT-MMP-3 or a 
peptide fragment thereof as an antigen or by using a labeled 
anti-mouse antibody for measuring target antibodies, with a 
measuring system such as radioimmunoassay (RLA), 
enzyme-linked immunosorbent assay (ELISA), fluorescence 
immunoassay (FIA) or by the fluorescence activated cell 
sorter (FACS), etc. The target antibody-producing hybri- 
doma is cloned. Cloning is carried out by picking up 
colonies in the agar medium or preferably by the limiting 
dilution. Cloning should be performed several times. 

[0157] 6. Production of monoclonal antibodies 

[0158] The obtained hybridoma cells are cultured in a 
suitable growth medium such as FCS-containing MEM, 
RPMI-1640 medium or the like, and a desired monoclonal 
antibody can be obtained from the culture supernatant. Large 
amounts of monoclonal antibodies can be produced by 
propagating hybridomas as ascites tumors. In this case, each 
hybridoma is implanted intraperitoneally in a histocompat- 
ible animal isogenic to an animal from which the myeloma 
cell is derived and is propagated. Or each hybridoma can be 
inoculated, for example, in nude mice, and propagated to 
produce the monoclonal antibody in the ascites of the 
animals. The produced monoclonal antibody can be col- 
lected from the ascetic fluid and obtained. Prior to implan- 
tation of hybridomas, the animal is pretreated intraperito- 
neally with mineral oils such as pristane (2,6,10,14- 
tetramethylpentadecane). After the preconditioning, the 
hybridoma can be propagated therein and the ascitic fluid 
can be harvested. The ascitic fluid can be used as a mono- 
clonal antibody without purification or after purification by 
conventionally known methods, including salting out such 



as precipitation with ammonium sulfate, gel filtration with 
Sephadex, ion exchange chromatography, electrophoresis, 
dialysis, ultrafiltration, affinity chromatography, high-per- 
formance liquid chromatography, and can be employed. 
Preferably, the monoclonal antibody-containing ascitic fluid 
is fractionated with ammonium sulfate and separated and 
purified by treatments with cationic ion exchange gel such as 
DEAE-Seph arose, an affinity column such as protein A 
column, etc. More preferably, it is treated with affinity 
chromatography with immobilized antigens or antigen frag- 
ments (for example, synthetic peptides, recombinant antigen 
proteins or peptides, portions capable of specifically recog- 
nizing the antibody); affinity chromatography with immo- 
bilized protein A; etc. 

[0159] It is possible to produce antibodies by recombinant 
DNA techniques wherein the antibody thus obtained in a 
large amount is sequenced and/or a nucleotide sequence 
coding for the antibody obtained from the hybridoma cell 
line is employed. 

[0160] These antibodies may be treated with enzymes 
such as trypsin, papain, pepsin or the like to produce 
antibody fragments including Fab, Fab', and F (ab') 2 that are 
occasionally obtained by reduction. These antibody frag- 
ments may be occasionally used. 

[0161] The antibody to be labeled with a marker may 
include IgG fractions, and specific bonding fragments Fab' 
obtainable by reduction after pepsin digestion. The labels 
include enzymes (peroxidase, alkaline phosphatase, or (3-D- 
galactosidase or the like), chemical substances, fluores- 
cences, radioisotopes, or the like. 

[0162] In the present invention, detection and measure- 
ment can be carried out by immunostaining including, for 
example, staining of tissues and cells, immunoassays includ- 
ing, for example, competitive immunoassay and non -com- 
petitive immunoassay, radioimmunoassay, ELISA, or the 
like. The detection and measurement can also be carried 
with or without B-F separation. Preferably, the detection and 
measurement is carried out by means of radioimmunoassay, 
enzyme immunoassay or sandwich assay. In the sandwich- 
type assay, one of the antibody pair against MT-MMP-3 is 
detectably labeled. The other antibody capable of recogniz- 
ing the same antigen is immobilized on a solid phase. 
Incubation is carried out to sequentially react a sample to be 
assayed, labeled antibodies, and immobilized antibodies as 
required. After the non-binding antibodies are separated, the 
label or marker is detected or measured. The amount of the 
measured label is proportional to the amount of antigen, i.e., 
MT-MMP-3. For this assay, simultaneous "sandwich assay, 
forward sandwich assay, or reverse -sandwich assay or the 
like is called according to the addition sequence of the 
insolubilized antibody and the labeled antibody. For 
example, washing, stirring, shaking, filtration, pre-extrac- 
tion for antigen, etc. is optionally adopted in the measure- 
ment process under specific conditions. The other measure- 
ment conditions such as specific regents, concentration of 
buffering solution, temperature or incubation time can vary 
according to the elements, such as concentration of the 
antigens in the sample or the nature of samples to be 
measured. Any person ordinary skilled in the art can suitably 
select and determine optimal conditions effective for each 
measurement while using the general experimentation and 
perform the selected measurement. 
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[0163] Various carriers capable of immobilizing antigens 
or antibodies are available in the art, and they can be 
arbitrarily and suitably selected in the present invention. For 
the carrier, various carriers which can be used for antigen 
and antibody reactions are known. It goes without saying 
that any well-known carrier can be selected and used in the 
present invention. Preferred examples are inorganic materi- 
als including, for example, glass such as activated glass and 
porous glass, silica gel, silica-alumina, alumina, magnetized 
iron, magnetized alloy, etc.; organic high molecular sub- 
stances including, for example, polyethylene, polypropy- 
lene, polyvinyl chloride, polyvinylidene fluoride, polyvinyl 
acetate, polymethacrylate, polystyrene, styrene/butadiene 
copolymer, polyacrylamide, cross-linked polyacrylamide, 
styrene/methacrylate copolymer, polyglycidyl methacrylate, 
acrolein/ethylene glycol dimethacrylate copolymer, etc., 
cross-linked albumin, collagen, gelatin, dextran, agarose, 
cross-linked agarose, natural or modified cellulose such as 
cellulose, microcrystalline cellulose, carboxymethylcellu- 
lose, cellulose acetate and the like, cross-linked dextran, 
polyamide such as nylon, polyurethane, polyepoxy resin and 
the like; those obtained by emulsifying polymerization 
thereof; cells, erythrocytes and the like; and those into which 
a functional group may be introduced, as required, by using 
a silane coupling agent. 

[0164] Also included are solid materials such as filtration 
paper, beads, inner wall of test container such as test tube, 
titer plates, titer wells, glass cells, cells made of synthetic 
materials such as plastic resin cells, glass rods, rods made of 
synthetic materials, rods thickened or thinned at the end, 
rods whose end is round or flat, and thin-plated rods. 

[0165] Antibodies can be coupled with these carriers, and 
preferably the monoclonal antibodies according to the 
present invention which are capable of specifically binding 
with MT-MMP-3, can be coupled therewith. Coupling 
between the carrier and those associated with these antigen- 
antibody reactions can be carried out by techniques includ- 
ing physical method such as adsorption; a chemical method 
using a coupling agent, etc. or an activated reactant; a 
method using a chemically interactional coupling. 

[0166] The label may include enzyme, enzyme substrates, 
enzyme inhibitors, prosthetic groups, coenzymes, enzyme 
precursors, apoenzymes, fluorescent substances, pigments, 
chemical luminescent compounds, light-emitting sub- 
stances, coloring substances, magnetic substances, metal 
particles such as gold colloids, radioactive substances and 
the like. 

[0167] The enzyme may include oxidation-reduction 
enzymes such as dehydrogenase, reductase, and oxidase; 
transferases that catalyze the transfer of an amino, carboxyl, 
methyl, acyl, phosphate group or the like; hydrolases that 
hydrolyze an ester, glycoside, ether, peptide bond or the like; 
lyase; isomerase; ligase; and the like. Plural enzymes can be 
used in a conjugated form for detection (for example, 
enzymatic cycling may also be utilizable). 

[0168] Typical radioactive isotopes for the label include 
[ 1 n h56 I], [ 131 I], [ 3 H], [ 14 C], [ 35 S], and the like. 

[0169] Typical enzymes for the label include peroxidases 
such as horseradish peroxidase; galactosidase such as E. coli 
p-D-galactosidase; maleate dehydrogenase; glucoses-phos- 
phate dehydrogenase; glucose oxidase; gluocoamylase; ace- 



tylcholine esterase; catalase; alkaline phosphatase such as 
calf intestinal alkaline phosphatase and E. coli alkaline 
phosphatase, and the like. 

[0170] In the case where alkaline phosphatase is used, 
fluorescence or emitted light can be measured by using a 
substrate such as umbelliferone derivatives including 4-me- 
thylumbellipheryl phosphate; phenol phosphate derivatives 
including nitrophenyl phosphate; enzymatic cycling systems 
utilizing NADP; luciferin derivatives; dioxetane derivatives; 
and the like. It is also possible to use a luciferin/luciferase 
system. 

[0171] When catalase is used, the reaction takes place with 
hydrogen peroxide to produce oxygen which can be detected 
with an electrode or the like. The electrode may be a glass 
electrode, an ionic electrode using an insoluble salt mem- 
brane, a liquid-membrane type electrode, a polymer mem- 
brane electrode and the like. 

[0172] It is possible to replace the enzyme label with a 
biotin label and an enzyme-labeled avidin (streptoavidin) 
For the label, a plurality of many different kinds of labels or 
markers can be used. In this case, it is possible to perform 
plural measurements continuously or discontinuously and/or 
simultaneously or separately. 

[0173] According to the present invention, a signal can be 
formed by using a combination of 4-hydroxyphenylace uic 
acid, 1,2-phenylenediamine, tetramet hiylbenzidine, or the 
like with horseradish peroxidase, by using a combination of 
umbelliferyl galactoside, nitrophenyl galactoside, or the like 
with enzyme reagents such as (3-D-galactosidase and glu- 
coses-phosphoric acid dehydrogenase. There can be further 
used those that are capable of forming a quinol compound 
such as hydroquinone, hydroxybenzoquinone or hydroxy- 
anthraquinone, a thiol compound such as lipoic acid or 
glutathione, phenol derivatives or ferrocene derivatives by 
utilizing the action of enzymes. 

[0174] The fluorescent substance and chemiluminesce it 
compounds may include fluorescein isothiocyanate, 
Rhodamine derivatives such as Rhodamine B isothiocyan- 
ate, and tetramethyl Rhodamine isothiocyanate, dansyl chlo- 
ride (5-(dimethylamino)-l-naphtalenesulfonyl chloride), 
dansyl fluoride, fluorescamine (4-phenylspiro[furan-2(3H) , 
l'-(3TI)-isobenzofuran]-3,3'-dione) , phycobiliprotein, acri- 
dinium salts, luminol compounds such as lumiferin, 
luciferase, and aequorin, imidazole, oxalic acid ester, rare 
earth chelate compounds, cumarin derivatives, etc. 

[0175] The labelling can be accomplished by utilizing the 
reaction of a thiol group with a maleimide group, reaction of 
a pyridyldisulfide group with a thiol group, the reaction of 
an amino group with an aldehyde group, etc. Additionally, it 
can be selected from widely known methods, methods that 
can be easily put into practice by an artisan skilled in the art, 
or any of methods modified therefrom. The coupling agents 
used for producing the foregoing immunoconjugate or for 
coupling with carriers are also applicable and usable. 

[0176] The coupling agents include, for example, glularal- 
dehyde, hexamethylene diisocyanate, hexamethylene 
diisothiocyanate, N,N-polymethylene bisiodoacetamide, 
N,N'-ethylene bismaleimide, ethylene glycol bissuccinim- 
idyl succinate, bisdiazobenzidine, 1 -ethyl -3-(3-dimethy- 
laminopropyl) carbodiimide, succinimidyl 3-(2-py- 
ridyldithio)propionate (SPDP), N-succinimidyl 4-(N- 
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male imidometyl)cyclohcxane-l-carboxy late (SMCC), 
N-sulfosuccinimidyl 4-(N-maleimidomethyl)-cyclohexane- 
1-carboxylate, N-succinimidyl (4-iodoacetyl)-aminoben- 
zoate, N-succinimidyl 4-(l-maleimidophenyl)butyrate, N-(E 
-maleimidocaproyloxy)succmimide (EMCS), iminothi- 
olane, S-acctylmercaptosuccinic anhydride, methylO-^'- 
dithiopyridyl)propionimidate, methyl-4-mercapto- 
butyrylimidate, methyl-3-mercaptopropionimidate, N-suc- 
cinimidyl-S-acetylmercaptoacetate, etc. 

[0177] According to the measurement of the present 
invention, substances to be measured can be made to react 
sequentially with labeled antibody reagents such as mono- 
clonal antibodies labeled with enzymes or the like, and with 
antibodies coupled (immobilized) on a carrier, or all the 
members can be reacted each other simultaneously. The 
sequence of adding reagents (members) may vary depending 
on the type of carrier system selected. In the case where 
beads such as sensitized plastics are used, the labeled 
antibody regents such as monoclonal antibodies labeled with 
enzymes or the like are first put in a suitable test tube, 
together with a sample including substances to be measured, 
followed by addition of the plastic beads. Measurement can 
be then carried out. 

[0178] For quantitative measurements according to the 
present invention, the immunological measurement is 
applied. For the measurement, the solid phase carriers used 
may include various materials and shapes which can be 
selected from balls, microplates, sticks, microparticles, test 
tubes, and the like, made of polystyrene, polycarbonate, 
polypropylene, polyvinyl and other materials capable of 
adsorbing proteins such as antibodies. 

[0179] The measurement can be carried out in a suitable 
buffer system so as to maintain in optimal pH (for example, 
between pH about 4 and about 9). In particular, the preferred 
buffers may include acetate buffer, citrate buffer, phosphate 
buffer, tris buffer, triethanolamine buffer, borate buffer, gly- 
cine buffer, carbonate buffer, tris-hydrochloride buffer, etc. 
The buffers can be used optionally in a mixed form at an 
arbitrary rate. Preferably, the antibody and antigen reaction 
is carried out at a temperature between about 0 and 60° C. 

[0180] The antibody regents (for example, monoclonal 
antibodies labeled with enzymes), the regents such as anti- 
bodies immobilized on (coupled to) a carrier, and substances 
(samples) to be measured can be incubated until equilibrium 
is reached. However, the reaction can be stopped after 
limited incubation by separating the solid phase from the 
liquid phase at a time well before the antibody/antigen 
equilibrates, and the degree of the presence of markers such 
as enzymes in either of the liquid and solid phases can be 
measured. Measurement operation can be performed by 
using automated measuring instruments, and data can be 
measured by permitting a substrate to be converted by the 
action of enzymes and by detecting produced indication 
signals with a luminescence detector, a photo detector or the 
like. 

[0181] In the antibody/antigen reaction, adequate means 
can be taken so as to stabilize regents to be used, substances 
(samples) to be measured, and labels (markers) such as 
enzymes, respectively, and/or to stabilize antibody/antigen 



reactions per se. Further, for eliminating non-specific reac- 
tion, reducing inhibitory influences acting thereon, and/or 
activating measurement reaction, proteins, stabilizers, sur- 
factants, chelating agents or the like can be added to 
solutions which are incubated. The chelating agent is more 
preferably ethylenediamine tetraacetate (EDTA). The block- 
ing techniques for preventing non-specific binding reaction, 
which techniques are generally employed in the art or 
well-known among the persons skilled in the art, may be 
employed. The blocking can be achieved by treatments with 
normal serum proteins, albumin, skim milk or the like from 
mammals, etc., fermented milk products, collagen, gelatin, 
or the like. These methods or techniques can be used without 
any limitation since the purpose is to prevent non-specific 
binding reaction. 

[0182] The samples to be measured according to the 
present invention may include various types of solutions 
such as colloid solution, no n- fluid samples and the like. 
Preferably, the samples are biological samples including, for 
example, blood, serum, plasma, articular fluid, cerebrospinal 
fluid, saliva, amniotic fluid, urine, any other humoral fluids, 
cell culture liquids, tissue culture liquids, tissue homoge- 
nate, biopsy samples, tissues, cells and the like. 

[0183] It should be understood that the DNAof the present 
invention can be treated in the similar manner as the 
foregoing antibodies (for example, the DNA can be labeled 
by well-known techniques or substantially equivalents 
thereto, and can be used for measurements or assays). 
[0184] By utilizing the foregoing various preferred 
embodiments according to the present invention, there can 
be provided diagnostic means useful for researches regard- 
ing diagnosis or therapy of cancers (malignant tumors), 
including diagnosis of the presence or absence of tumor 
cells, estimation of malignancy of cancers and tumors as 
well as a variety of technological means to be applied to the 
other medical and physiological applications. 

[0185] By referring to the working examples, the present 
invention is described below in detail. It should be under- 
stood that the present invention is not limited to such 
examples and a variety of preferred embodiments within the 
spirit of this specification are enabled. 
[0186] In the case where nucleotides (bases), amino acids 
or the like are indicated by abbreviations in the specification 
and in the drawings, they must conform with an "IUPAC- 
IUB Commission on Biochemical Nomenclature" or are 
based on the meanings of the terms which are commonly 
used in the art. When optical isomers are present in amino 
acids, an L-isomer is referred to unless otherwise specified. 
[0187] The Iransformant Escherichia coli, designated 
NM533 XLl-Blue (XL1-Blue/MMP-X2), obtained in 
Example 1 (e) mentioned herein below has been deposited 
as from July 5, 1995 (original deposit date) with the National 
Institute of Bioscience and Human Technology (N1BH), 
Agency of Industrial Science and Technology, Ministry of 
International Trade and Industry, Japan, located at 1-3, 
Hligashi 1-chome, Tsukuba-shi, IBARAKJ (zip Code: 305), 
JAPAN and has been assigned the Accession Number FERM 
P- 15033. The original deposit of the transform ant E. coli 
NM533 XLl-Blue (XL1-Blue/MMP-X2) has been trans- 
ferred to one under the Budapest Treaty by a request dated 
Jul. 1, 1996 and is on deposit with the Accession Number 
FERM BP-5573 under the terms of the Budapest Treaty at 
NIBH. 
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[0188] The mouse-derived monoclonal anti-human mem- 
brane- type matrix metalloproteinase-3 (MT-MMP-3) anti- 
body producing hybridoma, designated 117-4E1, obtained in 
Example 3 (f) to (h) mentioned herein below has been 
deposited as from Jul. 5, 1995 (original deposit date) with 
N1BH and has been assigned the Accession Number FERM 
P-15031. The original deposit of the hybridoma 117-4E1 has 
been transferred to one under the Budapest Treaty by a 
request dated July 1, 1996 and is on deposit with the 
Accession Number FERM BP-5572 under the terms of the 
Budapest Treaty at NIBH. 

EXAMPLES 

[0189] Described below are examples of the present 
invention which are provided only for illustrative purposes, 
and not to limit the scope of the present invention. In light 
of the present disclosure, numerous embodiments within the 
scope of the claims will be apparent to those of ordinary skill 
in the art. 

Example 1 

[0190] Isolation of Novel Metalloproteinase (MT-MMP- 
3) cDNA Isolation of novel MMP cDNA is basically carried 
out according to the following methods: 

[0191] 1) Degenerate primers were synthesized based 
on the conservative sequences in an MMP family. 
Screening for cDNA derived from human tissues was 
carried out, and PCR products were obtained. 2) The 
obtained partial clones were used as probes, and full 
length cDNA was screened from cDNA libraries. 

[0192] (a) Construction of cDNA Libraries 

[0193] Total RNA extracts from various human tissues 
(placenta, oral cancers, lung cancers or the like) or cultured 
cells (human fibrosarcoma cell HT1080, human monocytic 
leukemia cell U937 or the like) can be used as RNA sources 
in producing cDNA libraries. mRNA samples derived from 
an oral malignant melanoma were used as starting materials 
in Example 1. 

[0194] Extraction of total RNA from the tissues was 
carried out according to the guanidine-cesium chloride tech- 
nique (Biochemistry, 18: 5294 to 5299, 1979), and the total 
RNAs thus obtained was purified using oligo(dT) cellulose 
column to afford poly (A) + mRNA. cDNA was synthesized 
according to the Gubler & Hoffman's method (Gene, 25: 
263 to 269, 1983). The purified poly (A)* mRNA as a 
template was treated with Superscript™ reverse tran- 
scriptase (Stratagene) using, as primers, random hexamers 
or oligo dT to synthesize first-strand CDNA. The first strand 
CDNA product was treated with RNase H, followed by 
treatment with E. coli DNA polymerase I, whereby second 
strand cDNA was synthesized to form double-stranded 
cDNA. For the synthesis of first strand cDNA, a mixture of 
5 fi\ oi poly A + mRNA fraction samples, 2 u\ of random 
hexamers (80 /<M), and 4.5 [A of reaction buffer solution was 
incubated for 10 minutes at 70° C. and ice-cooled. To the 
reaction mixture were added 4 /d of 5xreaction buffer 
solution, 2 [A of 0.1M dithiothreitol (DDT), 1 fi\ of 10 mM 
dNTPs and 1 /d of RNase inhibitor. The mixture was well 
mixed, to which 0.5 /d (approximately 100 units) of Super- 
Script™ reverse transcriptase (GIBCO BRL) was added. 
The resultant mixture was incubated for one hour at 37° C, 



and then for 10 minutes at 70° C. The synthesis of the second 
chain of cDNA can be similarly processed and carried out. 

[0195] Construction of cDNA libraries can be carried out, 
for example, using \ gtll. The synthesized double strand 
cDNA was blunted with T 4 DNA polymerase, followed by 
methylation of EcoRI site existing in the cDNA with EcoRI 
methylase. The CDNA was ligated with EcoRI linker d(pG- 
GAATTCC) by T 4 DNA ligase, and digested with EcoRI to 
construct cDNA having both EcoRI ends. The resulting 
cDNA was cloned into EcoRI site of X gtll. Then, the cDNA 
was packaged by an in vitro packaging kit, and cDNA 
libraries were constructed. A variety of commercially avail- 
able human tissue-derived cDNA libraries (CLONTECH) 
can be used directly herein. 

[0196] (b) Amplification of Novel MM PcDNA Fragments 

[0197] A polymerase chain reaction (PCR) with Taq DNA 
polymerase was carried out using the obtained cDNA as a 
template and degenerate primers synthesized based on the 
amino acid sequences conserved in the MMP family. PCR 
amplification of novel MMP cDNA fragments was done 
using, for example, methods as described in R. Saiki, et al., 
Science, Vol. 230, pp, 1350 (1985); R. Saiki, et al., Science, 
Vol. 239, pp. 487 (1985); PCR Technology, Stockton Press, 
etc. 

[0198] One a I of the reaction product obtained in the 
above process as a template, 5 /d of lOxPCR buffer solution, 
1 t ul of 25 mM dNTPs, 1 /d of primers for amplification, and 
1 unit of Taq polymerase was mixed together with sterile 
distilled water such that the total amount was 50 /d. This 
reaction mixture was subjected to PCR amplification with 30 
cycles wherein one cycle includes 93° C. for one minute, 55° 
C for one minute, and 72° C. for one minute. 

[0199] The degenerate primers were designed and synthe- 
sized as follows: 

[0200] GEADIMI (corresponding to Gly 155 to lie 101 of 
MMP-1, Gly 165 to He 171 of MMP-2, Gly 355 to lie 161 of 
MMP-3, Gly 150 to Ile 35e of MMP-7, Gly 154 to He 160 of 
MMP-8, Arg i62 to He 168 of MMP-9 1 Gly 134 to He 160 of 
MMP- 10, Gly 151 to lie 157 of MMP-11, and Gly 155 to Val 161 
of MMP-12, respectively; numbering of amino acid residues 
is according to FIGS. 1A to IE), and GDAHFDDDE 
(corresponding to Gly 192 to Glu 201 of MMP-1, Gly 203 to 
Glu" of MMP-2, Asn 192 to Glu 201 of MMP-3, Gly 187 to 
Glu m of MMP-7, Gly 191 to Glu 201 of MMP-8, Gin 199 to 
Glu 2 " of MMP-9, Tyr 191 to Glu 200 of MMP- 10, Glu to Glu 197 
of MMP-11 , and Gly 192 to Glu 201 of MMP-12, respectively; 
numbering of amino acid residues is according to FIGS. 1A 
to IE) were selected as well conserved amino acid 
sequences from the catalytic domains among the known 
MMP family members (each amino acid residue in the 
sequences served as primers is represented by a standard 
single character symbol). Based on above amino acid 
sequences, the degenerate oligonucleotide primers for 
5'-primer (5'-primer: 5P-4) of the following sequence: 

[0201] (SEQ ID NO: 3) 

[0202] 5'-(C or G)G(A, C, G or T)(A, C or GXA, C 
or G)(A, C, G or T)GC(A or T)G A(C or T)AT(A or 
C)(A or G)T(C or G)AT-3' 

[0203] and 3'-primer (3'-primer: 3P-2) of the following 
sequence: 
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[0204] (SEQ ID NO: 4) 

[0205] 5'-(C or T)TC(A or G)T(C or G)(A, C, G or 
T)TC(A or G)TC(Aor G)AA(A or G)TG(A or G)(A 
or G)(A, C or T)(A or G)TC(C or T)CC 

[0206] were synthesized according to p-cyanoethylphos- 
phoamidite techniques with a DNA synthesizer: Model 392 
(Applied Biosystems). 

[0207] In the above-mentioned sequences, the parentheses 
indicate the incorporation of a plurality of bases, leading to 
multiple oligonucleotides in the primer preparation. The 
plural bases in parentheses were incorporated in the pres- 
ence of a mixture of plural bases upon synthesis. 

[0208] Upon the synthesis, a BamHI site was introduced 
onto the 5'-end of the primer: 5P-4, and an EcoRI site onto 
the 3'-cnd of the primer: 3P-2. The obtained primers 5P-4 
and 3P-2 were purified with a Nick column (Pharmacia) 
equilibrated with a 10 mM sodium phosphate buffer solution 
(pH 6.8). Absorption at 260 nm was measured and the 
primer solution was made to 20 / M. 

[0209] The obtained PCR products were separated with 
10% agarose electrophoresis. Seven types of PCR products 
with predicted sizes (90 to 120 base pairs) from a set of the 
primers used were extracted and purified. Each purified PCR 
product was treated with BamHI and EcoRI, followed by 
subcloning into, for example, the BamHI, EcoRI site of a 
suitable plasmid such as pBluescript™ or pUC18. For 
example, 10 /*1 of PCR products were separated and con- 
firmed by means of 10% poly acryl amide gel electrophoresis 
(PAGE), and approximately 120 to 130 bp PCR products 
were subcloned into a plasmid pBluescript™ vector. A 
reaction mixture of 1 ju\ of PCR products, 1/d of lOx ligation 
buffer solution, 2 t td of resuspended vector solution and 1 fi\ 
of T4 DNA ligase were incubated at 12° C. overnight. The 
obtained recombinant vector was introduced into suitable 
competent cells (for example, competent £. coli HB101 and 
competent XLl-Blue can be used) and subcloned in accor- 
dance with the protocols of a TA Cloning Kit (Invitrogen). 
Additionally, vectors such as pUC119 and pCR™ can be 
used. The nucleotide sequences of the cloned PCR products 
were sequenced using a fluorescent DNA sequencer Model 
373A (Applied Biosystems) and a Taq dyeprimer cycle 
sequencing kit (Applied Biosystems). 

[0210] The nucleotide sequences of these seven isolated 
and sequenced PCR products were compared with the 
nucleotide sequences of the known MMP members. As a 
result, two of the seven cloned cDNA fragments matched a 
portion of the already reported nucleotide sequence of 
MMP-2 (J. Biol. Chem., 261: 6600 to 6605, 1986) and the 
one matched a part of the nucleotide sequence of MMP-9 (J. 
Biol. Chem., 264: 17213 to 17221, 1989). Among four other 
PCR products, two cloned cDNA fragments were the nucle- 
otide sequence irrelevant to MMPs; however, the remaining 
two were 93 bp, have the same sequence each other and 
conserve the deduced amino-acid sequence showing homol- 
ogy to the reported MMP genes. For convenience, this PCR 
product was named "MMP-X2 fragment". 

[0211] (c) Screening of Novel MT-MMP-3 Genes from 
cDNA Library and Sequencing 

[0212] Twenty-five ng of MMP-x2 fragments (cDNA 
fragments) obtained in the foregoing (b) were labeled with 



[a- 32 P] dCTP (Amersham), for example, using a random 
primed DNA labeling kit (Boehringer Mannheim), thereby 
the obtained probe having a specific activity of 2 to 5.0 
CPM/«g. This was used as a probe for screening for cDNA 
libraries derived from various human tissues and cells. 

[0213] Host cells, E. coli Y1090, were infected with 
human oral malignant melanoma CDNA libraries con- 
structed in A gtll as described in the above (a) at a concen- 
tration of 4xl0 4 plaque forming units/15 cm 2 plate to form 
plaques. The E. coli Y1090 cell was first cultured in a L 
medium containing 0.02% maltose overnight, collected, and 
then suspended in 10 mM MgS0 4 . This cell suspension was 
mixed with a phage solution and the resultant mixture was 
incubated at 37° C. for 15 min. to allow the adsorption of 
phages on host cells. The infected cells were spread on 15 
cm L plates prepared in advance by addition of soft agar. The 
plates were incubated at 42° C. overnight to form plaques. 
Then a nylon filter (for example, Hybond-N: Amersham, 
etc.) or nitrocellulose filter (for example, HATF: Millipore, 
etc.) was placed on the plate and was allowed to stand for 
about 30 seconds. The membrane (filter) was gently 
removed and dipped in an alkali denaturing solution (0.5 M 
NaOH and 1.5 M NaCi) for 1 min., and then in a neutralizing 
solution (0.5 M Tris-HCl buffer (pH 8) containing 1.5 M 
NaCi) for 15 min. This filter was washed with 2 X SSPE 
(0.36 M NaCi, 20 mM NaH 2 P0 4 , and 2 mM EDTA), and 
then was air-dried. Transfer of the plaques to filters was 
repeated, and at least two filters were replicated. However, 
the contact time for the second and subsequent filters with 
the plates was extended to approximately 2 minutes. 

[0214] These filters were baked at 80° C. for two hours to 
fix DNAs thereon. At least two filters prepared from a single 
plate were rinsed with a washing solution (50 mM Tris-HCl 
buffer (pH 8.0) containing 1M NaCi, 1 mM EDTA, and 
0.1% sodium dodecylsulfate (SDS)) at 42° C. for an hour, 
respectively, then placed into a bag for hybridization and 
dipped in a prehybridization solution (50% forma mide, 
5xDenhardt's solution (0.2% bovine scrum albumin, 0.2% 
polyvinylpyrolidone), 5 X SSPE, 0.1% SDS, 100 P g/ml 
thermally-denatured salmon sperm DNA), followed by pre- 
hybridization at 42° C. for 6 to 8 hours. Next, to the 
prehybridization solution was added the 32 P-labeled probe 
described in the above (c) which was thermally denatured at 
100° C for 5 min., and hybridization was carried out at 42° 
C. overnight. After completion of hybridization, the filters 
were rinsed in a large amount of 2 X SSC solution contain- 
ing 0.1% SDS at room temperature. Next, the filters were 
placed in a 0.2 X SSC solution containing 0.1% SDS at 55° 
C. for 30 min. After this treatment was repeated twice, the 
filters were air-dried. Then each filter was put on an X-ray 
film (Kodak XR) and autoradiography was carried out at 
-80° C. for 12 hours. The X-ray films were developed. Two 
films obtained from a single plate were superposed, and 
overlapping signals were marked. Plaques corresponding to 
the marked signals were picked up and suspended in an SM 
solution (50 mM Tris-HCl buffer (pH 7.5) containing 100 
mM NaCi and 10 mM MgS0 4 ). This phage suspension was 
suitably diluted, preferably diluted at a concentration of 10 
to 100 plaque forming units/10 cm 2 plate, and plated on 10 
cm 2 plates on which E, coli was cultured. Then screening 
was carried out in the same manner as above, and recom- 
binant phages were obtained. 
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[0215] (d) Preparation of Recombinant k gtll DNA Hav- 
ing Novel MT-MMP-3 Gene 

[0216] The cloned phages were plated respectively in the 
same manner as that described in the foregoing (c), and 
incubated at 42° C. for 3 hours, and then at 37° C. overnight. 
To the SM solution were added several drops of chloroform, 
and the plates were allowed to stand at room temperature for 
30 min. A plug of soft agar in the upper layer was obtained 
by scratching together with the SM solution, followed by 
centrifugation. To the centrifuged supernatant was added 
polyethylene glycol-6000 (PEG-6000) until a final concen- 
tration of 10% was reached, the mixture was stirred, and 
allowed to stand at 4° C. for 1 hour. This was centrifuged, 
the supernatant was discarded, and phage particles were 
recollected. The phage particles were suspended in a SM 
solution and purified by glycerol-gradient ultracentrifuga- 
tion (Molecular cloning, a laboratory manual, Ed. T. Mania- 
tis, Cold Spring Harbour Laboratory, 2nd Ed. 78, 1989). The 
obtained phages were suspended in a TM solution, and 
treated with DNase I and RNase A, to which then was added 
a mixture of 20 mM EDTA, 50 ;*g/ml Proteinase K, and 
0.5% SDS. The mixture was incubated for 1 hour at 65° C. 
The resultant mixture was extracted with phenol, then with 
diethyl ether, and precipitated with ethanol to afford DNA. 
The obtained DNA was washed with 70% ethanol, dried, 
and dissolved in a TE solution (10 mM Tris-HCl buffer (pH 
8) containing 10 mM EDTA). 

[0217] (e) Sequencing of Inserts 

[0218] The k gtll DNA prepared in the foregoing (d) was 
cleaved with EcoRI. The inserts were separated and purified, 
then subcloned into the EcoRI site of a vector pBluescript™ 
(Stratagene). Host cells, E. coli NM533 XLl-Blue, were 
transformed with this recombinant pBluescript. After selec- 
tion of the transformed cells, the cells were infected with 
helper phages, VCSM13 (Stratagene), and cultured over- 
night. The cultured medium was centrifuged to remove 
bacterial cells, and PEG/NaCl was added to this medium to 
precipitate phages. The precipitate was suspended in a TE 
solution, then extracted with phenol and precipitated with 
ethanol to recover single strand DNAs. The single strand 
DNA was sequenced using a fluorescent DNA sequencer 
Model 373A (Applied Biosystems) and a Taq dyeprimer 
cycle sequencing kit (Applied Biosystems). The sequenced 
full-length nucleotide sequence was 2107 base pairs, and 
described in SEQ ID NO: 1 of the Sequence Listing. For the 
nucleotide sequence of SEQ ID NO: 1, a matching sequence 
was checked using GENBANK/EMBL DNA Data Base; 
however, there exists no same sequence. It has been recog- 
nized that an open reading frame potentially encoding a 
putative 604-amino acid protein is present in this approxi- 
mately 2.1-kilobase pair DNA sequence, of which amino 
acid sequence is shown in SEQ ID NO: 2 in the Sequence 
Listing. The deduced protein has been named "MT-MMP- 
3". The obtained DNA fragments can be incorporated into 
vectors including plasmids, such as PEX, pMEMneo, or 
pKG and can be expressed in host cells such as E. coli or 
CHO cells. 

[0219] The Esclierichia coli, designated NM533 XLl- 
Blue (XL1-Blue/MMP-X2), harboring a vector (p S5™ 
(Stratagene)) into which a nucleotide sequence coding for 
the above MT-MMP-3 is incorporated has been deposited as 
from Jul. 5, 1995 (original deposit date) with NIBH and has 



been assigned the Accession Number PERM P- 15033. The 
original deposit of the transformant E. coli Nm533 XLl- 
Blue (XL1-Blue/MMP-X2) has been transferred to one 
under the Budapest Treaty by a request dated Jul. 1, 1996 
and is on deposit with the Accession Number FERM 
BP-5573 under the terms of the Budapest Treaty at NIBH. 

[0220] (f) Amino Acid Sequence Analysis of MT-MMP-3 

[0221] FIGS. 1A to IE show an alignment when the 
amino acid sequence (described in SEQ ID NO: 2 in 
Sequence Listing) deduced from the MT-MMP -3 nucleotide 
sequence (described in SEQ ID NO: 1 in Sequence Listing) 
is compared with the known amino acid sequences of MMP 
members. The amino acid sequence as shown in SEQ ID 
NO: 2 in Sequence Listing shows high homology to the 
MMP family, and conserves well a characteristic domain 
structure of the MMP family, i.e., a signal peptide removable 
during secretion and production, a propeptide domain, a 
catalytic domain, a hinge domain, and a hemopexin-like 
domain. In particular, PRCGVPD, which is the most con- 
servative sequence among the MMP family members and 
positioned at or near a cleavage site for converting a pro 
form into an active form, is conserved completely in MT- 
MMP-3, and the sequence of an active domain is also highly 
conservative. Comparison of MT-MMP-3 with the other 
known MMP family members for the amino acid sequences 
of the active domain including a Zn 2+ -binding site, reveals 
that the homology of MT-MMP-3 protein is the highest to 
MT-MMP- 1 (66%) and significantly to others, including 
MMP-12 (51%), MMP-2 & MMP-9 (50%, respectively), 
MMP-1 (49%), MMP-3 (48%), MMP-8 (47%), MMP-11 
(46%), and MMP-7 (44%). 

[0222] In addition, MT-MMP-3 has three characteristic 
insertions compared with the other MMP family members. 
They are the 11 -amino acid insertion, GSSKFHIRRKR 
(IS-1: Gly 109 to Arg 119 of SEQ ID NO: 2), between a 
propeplide domain and a catalytic domain, the 8-amino acid 
insertion, PYSELENG (TS-2: Pro 171 to Gly 178 of SEQ ID 
NO: 2), in the catalytic domain, and the 75-amino acid 
insertion (IS-3: Asp 530 to Val 604 of SEQ ID NO: 2) contain- 
ing the continuous transmembrane -like 24-hydrophobic 
amino acid sequence, AI AI VI PCI LALCLLVLVYTVFQF. 
Such three insertion sequences are present only in MT- 
MMP-1 among the MMP family members but not recog- 
nized in the other MMPs. With regard to three insertion 
sequences in MT-MMP-3, the number and position of con- 
stituting amino acid residues thereof is almost same as in 
MT-MMP- 1; however, the amino acid composition thereof 
is clearly different from that of MT-MMP-1, and IS-3 has 
37% homology to that in MT-MMP-1. Incidentally, the 
homology of entire sequences is 43%. A similar sequence to 
the first insertion IS-1 is exceptionally present in MMP-11; 
however, the RXKR sequence conserved in IS-1 is a poten- 
tial processing region for subtilisin-like enzymes, and it is 
known that the amino acid sequence RXKR is the subtilisin- 
like pro tease-cleavage site of various eucaryotic secretory 
proteins (J. Biol. Chcm., 266: 12127 to 12130, 1991). The 
continuous sequence composed of hydrophobic amino acids 
in IS-3 is believed to be a transmembrane (TM) domain (TM 
is specifically characteristic of MT-MMP-1 (J. Biol. Chem.: 
270, 801 to 805, 1995)). Thus, the continuous sequence of 
hydrophobic amino acids existing in IS-3 of MT-MMP-3 is 
also expected to be a transmembrane domain (see: Example 
5). The amino acid sequence encoded by MT-MMP-3cDNA 
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isolated according to the present invention is highly homolo- 
gous to the other MMP family and is similar to MT-MMP-1 
previously discovered by the present inventors; however, it 
is obviously different in the detailed points and differed in 
molecule weight. The protein of the present invention has a 
molecule weight of approximately 69 kDa. 

[0223] These features on the sequences suggest that MT- 
MMP-1 and MT-MMP-3 form a sub-family in the MMP 
family. 

Example 2 

Expression of MT-MMP-3 mRNA 
[0224] (a) Expression in Human Tissues 

[0225] Northern blotting was carried out by using the 
membrane, Human Multiple Tissue Northern Blots (Clon- 
tech) onto which poly (A) RNA samples derived from 
human tissues such as heart, brain, placenta, lung, liver, 
skeletal muscle, kidney, and pancreas were applied and by 
using as a probe the 32 P-labeled 2.1 kb cDNA as described 
in Example 1 (e). Labeling of the probe was done in the 
same manner as in Example 1 (c). Multiple Tissue Northern 
Blots filters wetted with 3 X SSC (0.45 M NaCl, 0.045 M 
trisodium citrate 2H 2 0, pH7.0) were dipped in 10 ml of 
pre-hybridization solution (0.75M NaCl, 2.5 mM EDTA, 0.5 
X Denhardt's solution, 50% formamide, and 20 mM Tris- 
HCi buffer (pH 7.5) containing 1% SDS). Pre-hybridization 
was carried out at 42° C. for two or three hours with gently 
stirring. Next, the pre-hybridization solution was exchanged 
with a solution obtained by addition of heat-denatured 
probes to 10 ml of hybridization solution (in which 10% 
sodium dextran and 20u g/ml denatured salmon sperm DNA 
were added to a pre-hybridization solution). Hybridization 
was carried out at 43° C. overnight. After completion of 
hybridization, the filters were washed with a 2 X SSC 
solution containing 0.1% SDS. 

[0226] Next, the blots were placed in a 1 X SSC solution 
containing 0.1% SDS at 55° C. for 30 min. The blots were 
traced with a Bioimage Analyzer BAS1000 (Fuji Photo Film 
Co., Ltd.), and expression intensities of mRNAs in each 
tissue was assessed. At this time, the same blots were probed 
with P- labeled glyceraldehyde -3 -phosphate dehydrogenase 
(GAPDM) gene (CLONTECH) for using as a mRNA inter- 
nal standard. 

[0227] The results are shown in FIG. 2A. The size of 
MT-MMP-3 mRNA is 12 kb in any tissue. Among the tissues 
examined, a band specific MT-MMP-3 cDNA probe was 
detected in lung, brain, and placenta, with high expression; 
however, it was undetectable in the heart, kidney, liver, 
pancreas, and skeletal muscle. 

[0228] On the other hand, when northern blotting was 
carried out by using Human Multiple Tissue Northern Blots 
(Clontech), and using as a probe P-labeled MT-MMP-1 
cDNA, MT-MMP-1 mRNA detected at 4.5 kb was signifi- 
cantly expressed in lung, kidney, and placenta. The lowest 
expression occurred in the brain. Cross-hybridization of 
MT-MMP-1 and MT-MMP-3 was not generated. 

[0229] (b) Expression in Cultured Tumor Cells 

[0230] The expression of MT-MMP-3 mRNA in various 
cultured human tumor cell lines was examined. The human 



tumor cell lines used were larynx carcinoma-derived Hep2 
cell, bladder carcinoma-derived T24 cell, lung carcinoma - 
derived PC-3 cell, stomach tumor-derived cells KKLS, 
NKPS, and MKN-28, osteosarcoma-derived cells SK-ES-1 
and U-20S, squamous cell carcinoma-derived OSC-19, and 
malignant melanoma A375 cell. The fibroblasts used were 
human embryonal lung-derived fibroblasts HEL. 

[0231] RNA samples extracted from each cells (10 //g per 
sample) were dissolved in 2% MOPS (pH 7.5) containing 
50% formamide and 17.5% formalin and reacted at 65° C. 
for 10 min. The products were applied to 1% agarose gel 
electrophoresis in 2% MOPS. After electrophoresis, the gel 
was transferred onto a nylon membrane (for example, 
Hybond-N, Amersham). After the transfer, the membrane 
was fixed by irradiating ultraviolet rays with 254 nm in 
wavelength by 1200 micro Joule. The blots were hybridized 
with 32 P-labeled cDNAfor 16 hours in the same manner as 
in the foregoing (a), and were traced with a Bioimage 
Analyzer BAS1000 (Fuji Photo Film Co., Ltd.). Signals 
were detected and their intensity was assessed. 

[0232] MT-MMP-3 mRNA was detected in bladder carci- 
noma T24 and larynx carcinoma Hep2 cells with higher 
expression than in the other cells. However, the expression 
of MT-MMP-l mRNA was at low levels in these cells. 

[0233] On the other hand, in OSC-19 cells and HEL cells 
in which the significant expression of MT-MMP-1 mRNA 
was detected, the expression level of MT-MMP-3 mRNA 
was lower than in other cells (FIG. 2B). 

[0234] Although MT-MMP-1 and MT-MMP-3 have, from 
the comparison of the amino acid sequences, a quite similar 
domain structure and have the same action on activating pro 
MMP-2 (sec: Example 6), expression of the genes for 
MT-MMP-1 and MT-MMP-3 shows a completely different 
pattern in the tissues or cell level. This shows that MT- 
MMP-1 and MT-MMP-3 are subject to different expression 
controls although they have the similar structure and func- 
tion. 

Example 3 

Preparation of Monoclonal Antibodies 

[0235] (a) Preparation of Antigen Polypeptides 

[0236] For sequences specific to MT-MMP-3 in which 
their homology to the other MMP family is low, the follow- 
ing four sequences were selected from the amino acid 
sequence of MT-MMP-3 as described in SEQ ID NO: 2 in 
the Sequence Listing, and synthesized: 

[0237] (SEQ ID NO: 5) 

QTRGSSKFHIRRKR 

[0238] (corresponding to Sequence: Gin to Arg of SEQ ID 
NO: 2; abbreviated as "polypeptide A") 

[0239] (SEQ ID NO: 6) 

EEVPYSELENGKRD 

[0240] (corresponding to Sequence: Glu to Asp of SEQ ID 
NO: 2; abbreviated as "polypeptide B") 

[0241] (SEQ ID NO: 7) 
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P-TSPRMSWRSAETMOSA 

[0242] (corresponding to Sequence : Pro 55 to Ala 72 of SEQ 
ID NO: 2; abbreviated as "polypeptide C") 

[0243] (SEQ ID NO: 8) 

TLG NPNHDG NDLFL 

[0244] (corresponding to Sequence: Thr 229 to Leu 242 of 
SEQ ID NO: 2; abbreviated as "polypeptide D"). 

[0245] These peptides were synthesized using a peptide 
synthesizer (peptide synthesizer 9600, MilliGen/Bipserch) 
with Fmoc-bop techniques. Cysteine was introduced on the 
N-terminus of each polypeptide. The synthetic peptides 
were purified with high performance liquid chromatography 
using /* Bondasphere, C18 column (Waters). 

[0246] (b) Preparation of Polypeptide-BSA Conjugates 

[0247] Each peptide was coupled with bovine serum albu- 
min (BSA) via a cysteine residue to form an antigen- 
conjugate. BSA (20 mg) was dissolved in 2 ml of 0.1 M 
phosphate buffer, pH 7.5. Also, 18.13 mg of N-(6-maleimi- 
docaproyloxy). succinimide was dissolved in 200 fA of 
dimethylformamide. A mixture of the BSA solution and the 
N-(6-maleimido-caproyloxy)succinimide solution was 
reacted at 30° C. for 30 min., and then subjected to gel 
filtration through PD-10 (Pharmacia) equilibrated with a 0.1 
M phosphate buffer, pH 7.0. Maleimido -coupled BSA frac- 
tions were collected and concentrated to 1.5 ml or less. Each 
synthetic polypeptide obtained in the above (a) (molar ratio 
of polypeptide: maleimido-coupled BSA =50: 1) was dis- 
solved in 1 ml of 0.1 M phosphate buffer, pH 7.0, then mixed 
with the maleimido-coupled BSA thus prepared. The mix- 
ture was incubated at 4° C. for 20 hours to form a BSA- 
polypeptide conjugate. 

[0248] (c) Preparation of Antibody-Producing Cells 

[0249] An eight-week old female Balb/c mouse was pri- 
marily immunized by administering intraperitoneally 200 /*g 
of each BSA-polypeptide conjugate (conjugate of BSA with 
any of four polypeptides A, B, C, and D, prepared in the 
above (b) step) together with complete Freund's adjuvants. 
Eighteen days later, 200 fig of each BSA-polypeptide con- 
jugate dissolved in a 0.1 M phosphate buffer, p HI7.5, was 
administered intraperitoneally to the primarily immunized 
mouse for additional immunization. Further 32 days later, 
100 j«g of each BSA-polypeptide conjugate was adminis- 
tered intraperitoneally to the mouse for final immunization 
in the similar manner to that during additional immuniza- 
tion. Next three days later, the spleen was taken out, and the 
spleen cell suspension was prepared. 

[0250] (d) Cell Fusion 

[0251] (1) The following materials and methods were 
used: 

[0252] RPMI-1640 medium: 
[0253] To RPMI-1640 (Flow Lab.) were added sodium 
bicarbonate (24 mM), sodium pyruvate (1 mM), penicillin G 
potassium (50 U/ml), amikacin sulfate (lOO^g/ml), and the 
mixture was adjusted pH to 7.2 with dry ice, sterilized and 
filtered through a 0.2 /an Toyo Membrane Filter. 

[0254] NS-1 medium: 
[0255] To the above RPMI-1640 medium was added ster- 
ilized and filtered FCS (M. A. Bioproducts) until a concen- 
tration of FCS reached 15% (v/v). 



[0256] PEG 4000 solution: 

[0257] To RPMI-1640 medium was added polyethylene 
glycol 4000 (PEG 4000, Merck & Co.) until a concentration 
of PEG 4000 reached 50% (w/w). Thus, the serum-free 
solution was prepared. 

[0258] Cell fusion using 8-azaguanine-resistant myeloma 
SP2 cells (SP2/0-Agl4) was carried out by slightly modified 
methods according to Oi, et al. techniques disclosed in 
"Selected Method in Cellular Immunology pp.351 to 372 
(ed. B. B. Mishell and S. N. Shiigi), W. H. Freeman and 
Company (1980)". 

[0259] (2) Described below is cell fusion between murine 
nucleated spleen cells immunized with polypeptide A-BSA 
conjugates and myeloma SP2 cells. 

[0260] 

[0261] The respective nucleated spleen cells (viable cell 
rate: 100%) prepared in the foregoing (c) were fused with 
myeloma cells (viable cell rate: 100%) in a ratio of 5:1 
according to the following procedure: 

[0262] The polypeptide A-immunized spleen cell suspen- 
sion and the myeloma cells were washed respectively with 
a RPMI 1640 medium followed by resuspending in the same 
medium. For fusion, l.lxlO 9 nucleated spleen cells and 
2.1x10 myeloma cells were mixed together. The cell sus- 
pension was pelleted by centrifugation and the supernatant 
fluid was completely aspirated off. To the cell pellet was 
added 7.1 ml of PEG 4000 solution (RPMI 1640 medium 
containing 50% (w/v) polyethylene glycol 4000) pre- 
warmed to 37° C. dropwise for 1 min., and stirred for 1 min. 
to allow the cells to be resuspended and dispersed. Next, 
after 14.2 ml of 37° C. pre-warmed RPMI 1640 medium was 
added dropwise for 2 min., 49.7 ml of the same medium was 
added dropwise within 2 to 3 min. with stirring to allow the 
cells to be dispersed. This cell dispersion was centrifuged, 
and the supernatant fluid was completely aspirated off. To 
the cell pellet was added 71 ml of 37° C. pre-warmed NS-1 
medium (RPM I 1640 medium supplemented with filtered 
sterile 15% (w/v) fetal calf serum (JRI J Bioscience)) 
quickly, and a large cell mass was carefully dispersed by 
pipetting. Next, the cell suspension was diluted with 142 ml 
of the same medium, and 6.0xl0 5 cells/0.1 ml was plated on 
each well of a polystyrene 96-well microtiter tray. The 
cell-containing microwell was incubated at 37° C. under a 
100% humidified atmosphere containing 7% C0 2 /93% air. 

[0263] For mouse-derived spleen cells immunized with 
the polypeptide B-BSA conjugate, the spleen cells (6.2x10 s 
cells) were mixed with 1.24x10 s myeloma cells, and PEG 
4000 solution, RPMI 1640 medium, and NS-1 medium as 
used above were used by 4.1 ml, 36.9 ml, and 123 ml, 
respectively. 

[0264] For mouse-derived spleen cells immunized with 
the polypeptide C-BSA conjugate, the spleen cells (3.6x10 s 
cells) were mixed with 7.5xl0 7 myeloma cells, and PEG 
4000 solution, RPMI 1640 medium, and NS-t medium were 
used by 2.5 ml, 22.5 ml, and 75 ml, respectively. 

[0265] For mouse-derived spleen cells immunized with 
the polypeptide D-BSA conjugate, the spleen cells (6.0x10 s 
cells) were mixed with 1.2x10 s myeloma cells, and PEG 
4000 solution, RPMI 1640 medium, and NS-1 medium were 
used by 4.0 ml, 36.0 ml, and 120 ml, respectively. 
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[0266] (e) Selective Growth of Hybridomas in Selection 
Medium 

[0267] (1) Media to be used were as follows: 

[0268] HAT medium: To NS-1 medium as described 
in foregoing 

[0269] (d) (1) was added further hypoxanthine (100 ^M), 
aminopterin (0.4 //M), and thymidine (16 /*M). 

[0270] HT medium: The medium has the same com- 
position as the foregoing HAT medium except that 
aminopterin was excluded. 

[0271] (2) Next day (first day) from culture initiation of 
the foregoing (d), two drops of HAT medium (approximately 
0.1 ml) was added to the cells with a Pasteur pipette. On the 
2nd, 3rd, 5th, and 8th days, a half of the medium (approxi- 
mately 0.1 ml) was replaced with fresh HAT medium, 
respectively. On the 11th day, a half of the medium was 
replaced with fresh HT medium. On the 14th day, positive 
wells were examined by solid phase- antibody binding test 
(enzyme-linked immunosorbent assay; ELISA) for all wells 
wherein the growth of hybridomas was visually recognized. 

[0272] Polystyrene 96-well plates were coated with 
polypeptides A, B, C, and D, respectively, used as an 
antigen, and washed with PBS (containing 0.05% Tween 20) 
for washing to remove unadsorbed peptides. Next, the 
uncoated portions of each well were blocked with 1% BSA. 
To each polypeptide-coated well was added 0.1 ml of 
supernatant fluid from the hybridoma well in which hybri- 
domas were grown and the polypeptide-coated well was 
allowed to stand at room temperature for approximately one 
hour. To the polypeptide-coated well was added, as a second 
antibody, horseradish peroxidase (HRP)-labeled goat anti- 
mouse immunoglobulin (Cappel Lab.), and the well was 
further allowed to stand at room tempera ture for approxi- 
mately 1 hour. Next, to the well was added substrates, 
hydrogen peroxide and o-phenylenediamine, and OD read- 
ings at 492 nm were obtained by a microplate OD reader 
(MRP-A4, Toso, Japan). 

[0273] (0 Cloning of Hybridomas 

[0274] Hybridomas in the well positive against each anti- 
gen peptide obtained in the foregoing (e) were cloned by 
limiting dilution to establish monoclones. 

[0275] That is, a cloning medium containing, as feeder 
cells, 10 7 mouse thymocytes per 1 ml of NS-1 medium was 
prepared. Into a 96-well microliter tray was plated hybrido- 
mas at a cell density of 5, 1, or 0.5 cells per well, respec- 
tively, with dilutions wherein the 5, 1, or 0.5 hybridoma cells 
per well was plated to 36, 36, and 24 wells, respectively. On 
the 5th and 12th days, about 0.1 ml of NS-1 medium was 
added to all the wells. Approximately two weeks later from 
the initiation of cloning, ELISA as described in the above (e) 
was conducted for groups wherein the sufficient growth of 
hybridomas was visually recognized and the rate of colony 
formation-negative wells is 50% or more. In cases where all 
the examined wells were negative, 4 to 6 wells each con- 
taining 1 colony were selected from antibody-positive wells, 
and recloned. Finally, as shown in Tables 1 to 4, 7 anti- 
polypeptide A antibody-producing, 16 anti-polypeptide B 
antibody-producing, U anti-polypeptide C antibody-pro- 
ducing, and 4 anti-polypeptide D antibody-producing hybri- 
doma cells were obtained, respectively. 



[0276] (g) Cultivation of hybridomas and Purification of 
Monoclonal Antibodies 

[0277] Each hybridoma cell thus obtained was cultured in 
NS-1 medium to afford monoclonal antibodies with a con- 
centration of 10 to 100 ^g/ml in the culture supernatant. 
Further, 10 hybridoma cells thus obtained were administered 
intraperitoneally to a mouse (inbred BALB/c mouse, 9, 
six-week old) intraperitoneally primed with pristane 1 week 
prior to injection, and one or two weeks later an ascitic fluid 
containing 4 to 7 mg/ml monoclonal antibody was recol- 
lected. The obtained ascitic fluids were salted out with 40% 
ammonium sulfate saturation, IgG class antibodies were 
adsorbed on protein A aiEgel (Bio-Rad), followed by elution 
with a 0.1 M citrate buffer (pH 5) to afford purified forms. 

[0278] (h) Determination of Class and Sub-class for 
Monoclonal Antibody 

[0279] To microtiter plates on which polypeptides A, B, C, 
and D were coated according to ELISA as described herein 
above, was added each supernatant obtained in the above (f). 
Next, after PBS washing, iso-type specific rabbit anti-mouse 
IgG antibodies (Zymed Lab.) was added. After PBS wash- 
ing, horseradish peroxidase-labeled goat anti-rabbit IgG 
(H+L) was added, and visualization was carried out with 
hydrogen peroxide and 2,2'-azinodi(3-ethylbenzothiazolinic 
acid). As a result, the class and sub-class were determined. 
Finally, as shown in Tables 1 to 4, plural monoclonal 
anti-MT-MMP-3 antibody-producing hybridomas were 
obtained. 



TABLE 1 


Polypeptide 


Clone No. 


Subclass/Chain 


A 


116-1E7 


7 V< 




116-2G6 


7 1/k 




116-6A11 


7 1/k 




116-7B2 


filK 




116-10E10 


fi/K 




116-11B2 


^/K 




116-12E3 


fi/K 


[0280] 








TABLE 2 




Polypeptide 


Clone No. 


Subclass/Chain 


D 


117-1 F6 


7 1/K 




117-2H5 


7 1/k 




117-3B9 


7 1/k 




117-4E1 


7 1/k 




117-5A6 


7 1/k 




1J7-6C1J 


7 1/k 




117-9H5 


7 1/k 




117-10C6 


7 1/k 




117-13B6 


7 2a/K 




117-14E3 


7 1/K 




H7-15C5 


7 1/k 




117-16E10 


7 1/k 




117-17E10 


Y 2b/K 




117-18D9 


7 1/k 




117-19D1 


7 1/k 




117-20B3 


7 1/k 
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[0281] 



TABLE 3 



Polypeptide 


Clone No. 


Subclass/Chain 


C 


157-3G4 


Y 1/k 




157-4A5 


Y 2b/K 




157-6F5 


Yl/K 




157-11E1 




[0282] 








TABLE 4 




Polypeptide 


Clone No. 


Subclass/Chain 


D 


158-2D6 


Y 2a/K 




158-3E12 


Y 2a/K 




158-8E6 


YVk 




158-9F6 


Y 2b/K 




158-11D10 


Ml* 




158-16F12 


Yl/K 




158-17F1 


Y 1/k 




158-18D8 


Y 1/k 




158-19F10 


Yl/K 




158-20D5 


Y 2a/K 




158-21 Fll 


YVk 



[0283] clone No. 117-4E1 has been deposited as from Jul. 
5, 1995 (original deposit date) with NIBH and has been 
assigned the Accession Number FERM P- 15031. The origi- 
nal deposit of the hybridoma 117-4E1 has been transferred 
to one under the Budapest Treaty by a request dated July 1, 
1996 and is on deposit with the Accession Number FERM 
BP-5572 under the terms of the Budapest Treaty at NIBH. 

[0284] (i) Specificity of Anti-MT-MMP-3 Monoclonal 
Antibody 

[0285] The cross-reactivity each of monoclonal anti-MT- 
MMP-3 antibodies (clone Nos. 117-4E1, 157-6F5 and 158- 
8E6) wherein each antibody positively reacts with a human 
MT-MMP-3 peptide was examined by solid phase-antibody 
binding tests (ELISA), as described in the above (c), using 
as an antigen pro MMP-1 (Clin. Chim. Acta, 219: 1 to 14, 
1993), pro MMP-2 (Clin. Chim. Acta, 221: 91 to 103, 1993), 
and pro MMP-3 (Clin. Chim. Acta, 211: 59 to 72, 1992), 
purified from the culture supernatant of human embryonal 
fibroblasts (NB1RGB), respectively; pro MMP-7 purified 
from the culture supernatant of human rectal carcinomas 
(CaR-1) (Cancer Res., 50: 7758 to 7764, 1990); pro MMP-8 
from human neutrophils (Biol. Chem. Hoppe-Seyler, 371: 
Supplement, 295 to 304, 1990); or pro MMP-9 from the 
culture supernatant of human fibrosarcomas (HT1080) (J. 
Biol. Chem., 267: 21712 to 21719, 1992), respectively. 

[0286] That is, polystyrene 96-well plates were used. 
Purified MMP-1, MMP-2, MMP-3, MMP-7, MMP-8, and 
MMP-9 were added in 50 ng/well to each well, respectively, 
to coat the well. After the wells were washed with PBS for 
washing to remove unadsorbed antigens, uncoated portions 
of each well were blocked with PBS containing 3% skim 
milk. To each well was added each anti-MT-MMP mono- 
clonal antibody with 1 /<g/well, and the well was allowed to 
stand at room temperature for approximately 1 hour. After 
the plates were washed, peroxidase-labeled goat anti-mouse 
immunoglobulin was added as a second antibody and further 



was reacted at room temperature for approximately 1 hour. 
Next, substrates, hydrogen peroxide and o-phenylenedi- 
amine, were added, and optical density (OD) readings at 492 
nm were obtained by a microplate OD reader (MRP-A4, 
Toso, Japan). 

[0287] As a result, none of the anti-MT-MMP-3 mono- 
clonal antibodies had reactivity with purified MMPs 
samples, other than MT-MMP-3. 

[0288] The methods as described in Example 3 are 
repeated, by using, as an antigen, recombinant MT-MMP-3, 
for example, recombinant MT-MMP-3 obtained in 
Examples 4 and 5 described herein below, instead of the 
synthetic peptide antigen, to produce monoclonal anti-MT- 
MMP-3 antibodies similarly. 

Example 4 

Expression and Identification of Gene Products 

[0289] To express MT-MMP-3 in animal cells as hosts, 
cDNA was ligated with an expression vector. 

[0290] In this Example, pSG5 (Stratagene) containing the 
SV40 promoter, enhancer, poly A signal, small T antigen 
gene intervening sequence was used for the expression 
vector. The recombinant pBluescript™ (Stratagene) wherein 
cloned MT-MMP-3 gene was integrated and which were 
constructed in Example 1 (e) was cleaved with EcoRI to 
produce 2.1 kb insertion fragments which were inserted into 
the EcoRI site of eukaryotic expression vector pSG5 to form 
expression plasmid pSGMT2. Ligation was carried out in 
accordance with the protocols attached with ligation kits. 
African green monkey kidney-derived COS-1 cells were 
cultured in Dulbecco's modified Eagle's medium (DM EM) 
supplemented with 5% fetal calf serum and 2 mM 
glutamine. The cultured COS-1 cells were cotransfected 
with pSGMT2 and pSGTl (TIMP-1 cDNA was cloned in 
pSG5) according to calcium phosphate techniques (Virol- 
ogy, 52: 456, 1973). For a control, COS-1 was transfected 
with pSG5 alone. 

[0291] That is, to distilled water was added 2 a g of 
recombinant pSG5 or pSG5 alone, to which 60 /d of 0.25 M 
CaCl 2 was added. Then 62.5 fA of 2 X BBS solution (50 mM 
BES buffer (pH7.9) containing 2.8 mM Na 2 HP0 4 and 280 
mM NaCl) was added to the bottom of the tube. After 
mixing, the mixture was allowed to stand at room tempera- 
ture for 30 minutes, until sufficient precipitation occurred. 
After the precipitates were dispersed by pipetting and added 
dropwise to COS-1 cells, the resultant cells were incubated 
in a C0 2 incubator for approximately 24 hours. Then the 
medium was removed, the cells were washed with PBS, 
followed by addition of fresh methio nine-free DMEM 
supplemented with 30 //Ci/ml 35 S-methionine. The cultiva- 
tion was continued for 5 hours to label cell proteins with S. 
The cells and condition medium were separated by ccntrifu- 
gation, and the cells were incubated at 4° C. for 1 hour in a 
lysis buffer solution (10 mM Tris-HCl buffer, pH7.5, con- 
taining 0.15 M NaCl, 0.1% sodium deoxycholate, 0.1% 
SDS, 1 mM Triton X-100, 1% NP-40, 1 mM EDTA, 1 mM 
phenyl me thanesulfonyl fluoride (PMSF)). The cell lysates 
were cenlrifuged to recollect supe mat ants. Both the cell 
lysate supernatants and conditioned medium were reacted 
with anli-MT-MMP-3 polypeptide antibody clones Nos. 
117-4E1 or 117-13B6 (obtained in Example 3), and for a 
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control with anti-TlMP-l antibody clone No. 50-1H7 at 4° 
C. for 16 hours. Clone Nos. 117-4E1 or 117-13B6 antibody 
were selected because they have low non-specific reactivity 
among the anti-MT-MMP-3 monoclonal antibodies. To 
these antigen-antibody complexes was added protein 
A-coupled Sepharose™-4B (Pharmacia) and the mixture 
was incubated at 4° C. for 2 hours with stirring to carry out 
immunoprecipitation. Then, the Sepharose™-4B coupled 
with immunoprecipitated monoclonal antibodies was pre- 
cipitated by centrifugation, and washed three times with a 
lysis buffer solution, and finally with a 0.05 M Tris-HCl 
buffer solution, pH6.8. To this washed Sepharose™-4B was 
added a SDS polyacrylamide electrophoresis sample buffer 
solution (50 mM Tris-HCl buffer (pH 6.5) containing 10% 
glycerol, 2% SDS, 2% p-mercaptoethanol, 0.1% bromophe- 
nol blue) and the mixture was heated at 100° C. for 3 min., 
and then applied to 12% SDS polyacrylamide electropl 
horesis. After electrophoresis, the gel was detected using a 
Bioimage Analyzer BAS1000 (Fuji Photo Film Co,. Ltd.). 
The results are shown in FIG. 3. 

[0292] Both anti-MT-MMP-3 polypeptide mAbs U7-4E1 
and 117-13B6 used were precipitated immunologically a 
64-kDa protein specifically from the lysate of cells trans- 
fected with MT-MMP-3 genes. Neither of the mAbs was 
precipitated from that of cells transfected the control vector 
pSG5 wherein no MT-MMP-3 gene was included. The 
molecular size 64 kDa of the proteins detected in immuno- 
precipitation almost matched the molecule weight calculated 
from the amino acid sequence of SEQ ID NO: 2 in Sequence 
Listing. 

[0293] In addition, three bands equivalent to molecular 
sizes 30, 33, and 52 kDa were detected only from cell lysates 
of cells transfected with MT-MMP-3 genes. However, none 
of these bands were detected in the control. 

[0294] On the other hand, none of these proteins as 
immunoprecipitated from cell lysates were detected from the 
conditioned culture medium. To the contrary, TIMP-l was a 
secretory protein. In fact, most of the expressed TIMP-l was 
detected in the conditioned culture medium and it was 
confirmed that TIMP-l was surely secreted outside the cells. 

[0295] The foregoing results show that MT-MMP-3 is not 
easily secreted though the presence of a signal peptide is 
suggested from its amino acid sequence. This finding is very 
similar to the previous finding obtained by the present 
inventors in which MT-MMP-1 was expressed on the cell 
surface layer, but was not detected in the culture medium 
(Nature, 370; 61 to 65, 1994). 

[0296] Since MT-MMP-3 cDNA is a full-length cDNA 
synthesized with reverse-transcriptase from mRNA, MT- 
MMP-3 can be mass-produced via transferring this cDNAto 
a suitable expression vector wherein E. coli, bacillus subti- 
lis, yeasts, animal cells or the like are used as a host. In the 
Example in which pSGMT2 was introduced into COS-1, 
MT-MMP-3 is transiently expressed in the transform ant 
COS-1; however, cell strains capable of producing the 
targets for a long period can be obtained using expression 
vectors having a suitable selection marker (for example, neo 
genes, dehydrofolate reductase genes, etc.) and introducing 
it into CHO cells or the like. 



Example 5 

Function of the C-terminal Hydrophobic Amino 
Acid Continuous Sequence of MT-MMP-3 

[0297] (a) Preparation of Chimeric Protein (TIMP/MT-3) 
between MT-MMP-3 C-Terminal Hydrophobic Amino Acid 
Continuous Sequence and TIMP-l and of Chimeric Protein 
(TIMP/MT-1) between MT-MMP-1 C-Terminal Hydropho- 
bic Amino Acid Continuous Sequence and TIMP-l 

[0298] Preparation of chimeric proteins between 
MT-MMP C-terminal hydrophobic amino acid continuous 
sequence and TIMP-l was carried out according to tech- 
niques for preparation of chimeric proteins between MT- 
MMP-1 transmembrane domain and TIMP-l in Cao, et al. 
(J. Biol. Chem. 13; 801 to 805, 1995). 

[0299] cDNA fragments encoding the the amino acid 
sequence (Ala 556 to Val 604 ) containing MT-MMP-3 C-ter- 
minal hydrophobic amino acid sequence were amplified by 
PCR techniques and recollected. Similarly, cDNA fragments 
encoding the the amino acid sequence (Gly 535 to Val 582 ) 
containing MT-MMP-1 C-terminal hydrophobic amino acid 
continuous sequence were amplified by PCR and recol- 
lected. PCR amplification was carried out in the similar 
manner to that in Example 1(b). 

[0300] Each DNA fragment thus obtained was ligated into 
the 3'-terminal side of TIMP-l cDNA, and subjected to 
subcloning to pSG5. Thus, expression plasmid pSGTlM2 for 
TIMP-l/MT-3 chimeric protein was produced. Similarly, 
expression plasmid pSGTlMl for TIMP-l/MT-l chimeric 
protein was produced. Ligation was carried out in accor- 
dance with the protocols accompanying with the ligation kit. 

[0301] Transfection of these plasm ids into COS-1 was 
carried out in the similar manner to that described in 
Example 4. COS-1 cells cultured in DMEM supplemented 
with 5% fetal calf serum and 2 mM glut amine were trans- 
fected with pSGTlM2, pSGTlMl, and pSGTl, respectively, 
by the calcium phosphate technique. As a control, COS-1 
was transfected with pSG5 alone. 

[0302] That is, to 2 a g of plasmid DNA was added 60 fd 
of 0.25 M CaCl 2 . Then 62.5/d of 2 X BBS solution (50 mM 
BES buffer, pH7.9 containing 2.8 mM Na 2EPO and 280 
mM NaCl) into the bottom of the tube. After mixing, the 
mixture was allowed to stand at room temperature for 
approximately 30 min to form precipitates sufficiently. The 
precipitates were dispersed by pipetting and added dropwise 
to COS-1 cells, and then the mixture was incubated in a C0 2 
incubator for approximately 24 hours. After removal of the 
medium, the cells were washed with PBS, to which then 
fresh methionine-free DMEM containing 35 S-methionine 
was added. The cultivation was continued for 5 hours to 
label cell proteins with 32 S. 

[0303] The cells and the conditioned culture medium were 
separated each other by centrifugation, and the cells were 
incubated at 4° C. for 1 hour in a lysis buffer solution (10 
mM Tris-HCl buffer, pH 7.5 containing 0.15 M NaCl, 0.1% 
sodium deoxycholate, 0.1% SDS, 1 mM Triton X-100, 1% 
NP-40, ImM EDTA, and 1 mM PMSF), and supernatants 
were collected. The lysed cell supernatants and the condi- 
tioned culture medium were reacted with anti-TIMP-l anti- 
body, clone No. 50-1H7 (obtained in Example 3), al 4 ° C. 
for 16 hours. 
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[0304] To the antigen-antibody complexes thus obtained 
was added a protein A-coupled Sepharose™-4B (Pharma- 
cia) and the mixture was incubated with stirring at 4° C. for 
2 hours to carry out immunoprecipitation. The immunopre- 
cipitated Sepharose™-4B coupled with the monoclonal anti- 
body was precipitated by centrifugation, the precipitate was 
washed 3 times with a lysis solution, and then finally washed 
with 0.05 M Tris-HCl buffer, pH 6.8. To this washed 
Sepharose™-4B was added an SDS poly aery lamide elec- 
trophoresis sample buffer solution (50 mM Tris-HCl buffer, 
pH 6.5 containing 10% glycerol, 2% SDS, 2% 8-mercapto- 
ethanol, 0.1% bromophenol blue) and the mixture was 
heated at 100° C. for 3 min., and then applied to 12% SDS 
polyacrylamide gel electrophoresis. After the electrophore- 
sis, signals of the gel were detected by a Bioimage Analyzer- 
BAS1000 (Fuji Photo Film Co., Ltd.). 

[0305] TIMP-1, TIMP-l/MT-1, and TIMP-l/MT-3 were 
detected as 28, 32, and 32 kDa proteins in the cell lysate, 
respectively. The molecule sizes of the detected chimeric 
proteins TIMP-l/MT-1 and TIMP-l/MT-3 matched the mol- 
ecule weights estimated from the construct of the fused 
genes. TIMP-1 was predominantly detected in the condi- 
tioned culture medium, though it was found in the cell 
lysate. However, TIMP-l/MT-1 was detected exclusively in 
the cell lysate, but not in the conditioned culture medium (J. 
Biol. Chem., 13; 801 to 805, 1995). TIMP-l/MT-3 was 
detected exclusively from the cell lysate, similar to TIMP- 
l/MT-1. The localization of TIMP-l/MT-3 was exactly the 
same as that of TIMP-l/MT-1 (FIG. 4). 

[0306] These results show that the hydrophobic amino 
acid continuous sequence at the MT-MMP-3 C-terminal 
region suppresses secretion of the fusion proteins to the 
outside of the cells with a function similar to the hydropho- 
bic amino acid continuous sequence at the MT-MMP-1 
C-terminal region. 

[0307] (b) Expression of Chimeric Proteins in Cell Surface 
Layers 

[0308] It was examined whether in fact the hydrophobic 
amino acid continuous sequence in the MT-MMP-3 C-ter- 
minal region is functioning as a transmembrane domain by 
indirect immunofluorescence staining for TIMP-l/MT-3 
expression cells. COS-1 cells were transfected with pSGTl 
or pSGTlM2 by the calcium phosphate technique in the 
similar manner to that described in Example 4. In this 
Example, the cells were cultured on a slide chamber without 
using an isotope -labeled medium. After 24- hour cul hiring, 
the cells were reacted at 37° C. for 40 minutes in PBS 
containing 5 /<g / ml anti-TIMP-1 antibody, clone No. 
50-1H7, and 3% BSA. Then the cells were washed three 
times with PBS containing 3% BSA, air-dried, and fixed 
with acetone for 5 min. The cells were soaked in PBS 
containing 3% BSA, and then reacted with 1500xdiluted 
fluorescein isothiocyanate (FITC)-conjugated goat anti- 
(mouse IgG) IgG (Capel) at 37° C. for 30 min. Then an 
excessive amounts of antibodies was washed out with PBS 
containing 3% BSA. Finally, the specimens were overlaid 
with glycerin and observed under a immunofluorescence 
microscope. 

[0309] As a result, in pSGHM2-expressing cells (chimeric 
protein TIMP-1 /MT-3-producing cells), fluorescence was 
observed on the cell surface, confirming that the TIMP-1 
portion of the chimeric protein was expressed on the cell 



surface layer. On the other hand, no fluorescence was 
observed in pSGTl-expressing cells (non-chimeric TIMP- 
1 -producing cells), and the expression of TIMP-1 was not 
observed on the cell surface layer (FIG. 5). 

[0310] This result shows that the MT-MMP-3 C-terminal 
hydrophobic amino acid continuous sequence is functioning 
as a transmembrane (TM) domain. 

Example 6 

Activation of Pro MMP-2 due to Expression of 
MT-MMP-3 

[0311] COS-1 cells were cotransfected with plasmid 
pSG5M2 for MT-MMP-3 cDNA as constructed in Example 
4, plasmid pSG5Ml for MT-MMP-1 CDNA, or vector pSG5, 
respectively, together with plasmid pSGGA for pro MMP-2, 
by the calcium phosphate technique as described in Example 
4. In the experiments, a conventional fresh medium was 
used instead of a fresh medium containing 35 S -methionine. 
In addition, human fibrosarcoma HT-1080 cell lines were 
cotransfected with PSGTl, pSGT2, or pSG5,. respectively, 
together with pSGM2. In the immunoprecipitation experi- 
ments, it was confirmed that transformed HT-1080 cell lines 
secret pro MMP-2 and pro MMP-9 constitutively (corre- 
sponding to 68 kDa and 97.4 kDa bands, respectively, in 
FIG. 6), and MT-MMP-3 cDNA-transfected cells express 
MT-MMP-3 (see: Example 4). 

[0312] The transfectants thus obtained were cultured for 
24 hours in serum-free DMEM, and the recollected culture 
supernatants were applied to zymography. The culture 
supernatants were mixed with a SDS polyacrylamide elec- 
trophoresis sample buffer solution (no -reducing agent; 50 
mM Tris-HCl buffer, pH 6.5 containing 10% glycerol, 2% 
SDS, 0.1% bromophenol blue) and the mixture was incu- 
bated at 37° C. for 20 min., and applied to electrophoresis 
employing the following conditions: 20 mA, 4° C., 10% 
polyacrylamide gel containing 0.1% gelatin. 

[0313] After electrophoresis, the gel was washed in a 2.5% 
Triton X-100 solution with gently shaking for 1 hour, and 
then incubated in a gelatinase buffer solution (50 mM 
Tris-HCl, P H7.6 containing 10 mM CaC12, 0.15 M NaCl, 
and 0.02% NaN3) with slowly shaking at 37° C. for 24 
hours. The buffer solution was discarded, and the gel was 
stained in 0.1% Coomassie Brilliant Blue R250 (dissolved in 
50% methanol-10% acetic acid) for 1 hour, then was soaked 
in a decoloring solution (5% methanol- 7.5% acetic acid) 
and decolored. The results of the zymography was shown in 
FIG. 6. 

[0314] Similarly to that in MT-MMP-1 cDNA-transfected 
COS-1, 64 kDa and 62 kDa bands corresponding to activate 
intermediate MMP-2 and active MMP-2, respectively, were 
newly expressed in MT-MMP-3 cDNA-transfected COS-1. 
Thus, the activation of pro MMP-2 was confirmed. On the 
other hand, in vector pSG5-transfected cells, only 68 kDa 
band of pro MMP-2 was detected, but the molecule size 
change accompanied with activation was not observed 
(FIG. 6A). 

[0315] For COS-1 cells, the pro MMP-2 activation due to 
the expression plasmid was observed by cotransfection of 
pro MMP-2 expression plasmid (pSGGA). For HT1080 that 
constitutively expresses pro MMP-2, the pro MMP-2 acti- 
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vation accompanied with MT-MMP-3 expression was 
observed. The active form pro MMP-2 observed in this 
HT1080 has the same molecular size as the pro MMP-2 
molecule induced by treating HT1080 cells with 100 /<g/ml 
concanavalin A, and was specifically reacted with mono- 
clonal an ti -MMP-2 antibody. This activation was not 
observed in control cells transfected with the vector alone. 
On the other hand, for pro MMP-9, the change of the 
molecule size was not recognized as was in the control cells, 
and the activation was not recognized. 

[0316] The activation of pro MMP-2 was suppressed in 
TIMP-1 and MT-MMP-3-cotransfected cells. It was sup- 
pressed in TIMP-2 and MT-MMP-3-cotransfected cells, too. 
The inhibitory degree in the TIMP-2 co-transfected cells 
was more significant than that in the TIMP-1, and this 
tendency was similar in MT-MMP-1 and MT-MMP-3 (FIG. 
6B). 

[0317] In an embodiment, the present invention relates to: 

[0318] (A) a protein or a salt thereof, which (i) has an 
activity identical with or substantially equivalent to 
native MT-MMP, (ii) is a member of MMPs having 
the capability of activating pro MMP-2, (i ii) is an 
activator for pro MMP-2, and (iv) is different from 
MT-MMP-1; 

[0319] (B) the protein according to the above (A), 
wherein the protein has an activity or a primary 
structural , conformation identical with or substan- 
tially equivalent to that of MT-MMP-3 or a salt 
thereof; wherein the protein has activity substantially 
equivalent to MT- MMP-3 or its salt or has the 
primary structure conformation substantially equiva- 
lent thereto; 

[0320] (C) the protein according to the above (A) or 
(B), wherein a C-terminal area of the protein has (i) 
an amino acid sequence from Ala 561 to Phe 584 in the 
sequence represented by SEQ ID NO: 2 in the 
Sequence Listing or (ii) an amino acid sequence 
substantially equivalent thereto; 

[0321] (D) the protein according to any of the above 
(A) to (C), wherein the protein is MT-MMP-3 or a 
salt thereof which has (i) an amino acid sequence 
represented by SEQ ID NO: 2 in the Sequence 
Listing or (ii) an amino acid sequence equivalent 
thereto; 

[0322] (E) the protein according to any of the above 
(A) to (D), wherein the protein is a product obtained 
by expressing a foreign DNA sequence in prokary- 
otes or cukaryotcs; 

[0323] (F) the protein according to any of the above 
(A) to (E), wherein the protein has (i) the amino acid 
sequence of SEQ ID NO: 2 in the Sequence Listing 
or (ii) the substantially same amino acid sequence; 

[0324] (G) a partial peptide (or a peptide fragment) or 
its salt of the protein according to any of the above 
(A) to (F); 

[0325] (H) a nucleic acid comprising a nucleotide 
sequence coding for the protein according to any of 
the above (A) to (F) or a partial peptide thereof; 
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[0326] (I) the nucleic acid according to the above (H) 
which is a DNA gene having a nucleotide sequence 
coding for MT-MMP-3 according to any of the above 
(B) to (D); 

[0327] (J) the nucleic acid according to the above (H) 
or (I), having (i) an open reading frame region of the 
nucleotide sequence represented by SEQ ID NO: 1 in 
the Sequence Listing or (ii) a nucleotide sequence 
having an activity substantially equivalent thereto; 

[0328] (K) a vector comprising the nucleic acid 
according to any of the above (H) to (J); 

[0329] (L) a transformant wherein the nucleic acid 
according to any of the above (H) to (J) or the vector 
according to the above (K) is harbored; and 

[0330] (M) a process for producing the protein or its 
partial peptide according to any of the above (A) to 
(F), which comprises: 

[0331] (i) culturing the transformant according to 
the above (L) in a nutrient medium capable of 
growing said transformant, and 

[0332] (ii) producing, as a recombinant species, 
the protein or its partial peptide according to any 
of the above (A) to (F), including MT-MMP-3 or 
a salt thereof. 

[0333] Such a protein or a partial peptide thereof, and a 
nucleic acid are labeled and can be used for measurement 
and examination. 

[0334] In another embodiment, the present invention 
relates to: 

[0335] (a) a method for producing an antibody 
against a species selected from the group consisting 
of a protein or a salt thereof and a peptide thereof or 
a salt thereof according to any of claims 1 to 6, 
including MT-MMP-3 or a salt thereof, 

[0336] which comprises employing an antigen selected 
from the group consisting of said protein, said partial peptide 
and a salt thereof, and MT-MMP-3 or a salt thereof to raise 
the antibody thereagainst; 

[0337] (b) an antibody against a species selected from 
the group consisting of a protein or a salt thereof 
according to any of claims 1 to 6, and MT-MMP-3 or 
a salt thereof, 

[0338] (c) the antibody according to the above (b), 
wherein the antibody is an anti-serum; 

[0339] (d) the antibody according to the above (b), 
wherein the antibody is monoclonal; 

[0340] (e) the antibody according to the above (b) or 
(d), which is a monoclonal antibody against MT- 
MMP-3 or a salt thereof; 

[0341] (f) a method for producing the antibody 
according to above (d) or (e), which comprises 

[0342] (1) fusing an antibody-producing cell 
obtained from an immunized animal with an 
immortal cell, wherein said animal is immunized 
with a species selected from the group consisting 
of a protein or a salt thereof according to any of 
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claims 1 to 6, a partial peptide of said protein or 
a salt thereof, and MT-MMP-3 or a salt thereof, 
and 

[0343] (2) selecting an immortal hybrid cell 
capable of an antibody against a species selected 
from the group consisting of a protein or a salt 
thereof according to any of claims 1 to 6, and 
MT-MMP-3 or a salt thereof; 

[0344] (g) a method for detecting and/or measuring 
MT-MMP-3, which comprises using (A) a reagent 
selected from the group consisting of a protein or a 
salt thereof according to any of claims 1 to 6 and a 
partial peptide of said protein or a salt thereof, or (B) 
a reagent selected from the group consisting of the 
antibodies according to any of above (b) to (e); 

[0345] (h) a labeled antibody against MT-MMP-3 for 
the method for detecting and/or measuring MT- 
MMP-3 (the detection and/or measurement of MT- 
MMP-3) according to above (g); 

[0346] (i) a labeled protein or a salt thereof, for the 
method for detecting and/or measuring MT-MMP-3 
(the detection and/or measurement of MT-MMP-3) 
according to above (g), wherein said labeled protein 
is a species selected from the group consisting of a 
protein or a salt thereof according to any of claims 1 
to 6, and MT-MMP-3 or a salt thereof, or a labeled 
partial peptide of said protein or a salt thereof, for the 
method according to above (g); 

[0347] (j) a labeled nucleic acid for detection and/or 
measurement of MT-MMP-3 expressing cells and/or 
tissues, wherein said nucleic acid is a species accord- 
ing to any of claims 8 to 10; and 

[0348] (k) the nucleic acid according to above (j), 
which is a probe for hybridization. 

INDUSTRIAL APPLICABILITY 

[0349] The protein or a salt thereof which (i) has an 
activity identical with or substantially equivalent to native 
MT-MMP that is a member of MMP capable of activating 
pro MMP-2, excluding MT-MMP- 1, and (ii) is an activator 
for pro MMP-2 can be provided. Further, the nucleic acid 
encoding such proteins can be obtained. As a result, the 
diagnostic means useful for research & development regard- 
ing diagnosis and therapy of cancers including diagnosis of 
the presence or absence of tumor cells, estimation of malig- 
nancy of cancers or the like are provided. These are useful 
for the other medical and physiological applications. 
According to the present invention, there is provided: a 
novel matrix metalloproteinase specifically expressed on the 
cell surface layer of human tumors in particular; a DNA 
containing a nucleotide sequence coding for said matrix 
metalloproteinase; host cells transformed with said DNA; a 
process for producing the matrix metalloproteinase using the 
transformed host cells; a monoclonal antibody specifically 
binding with the matrix protease protein; and use of these 
proteins and antibodies. These enable us to investigate a 
matrix protease specifically expressed on the cell surface 
layer as a target of anti-metastatic drugs and as a marker for 
detection of cancers, judgment of malignancy, diagnosis of 
cancers, etc. In addition, the present invention is helpful for 
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research of Alzheimer's diseases. Effective detection and 
therapeutic means is provided according to the present 

m Y. n /i°protein or a salt thereof, which (i) belongs to a 
member of MMPs having the activation capability of pro 
MMP-2, (ii) has an activity identical with or substantially 
equivalent to naturally-occurring MT-MMP, and (iii) is a pro 
MMP-2 activating factor, excluding MT-MMP-1. 

2. The protein according to claim 1, wherein the protein 
has a biological property or primary structural conformation 
identical with or substantially equivalent to that of native 
MT-MMP-3 or a salt thereof. 

3. The protein according to claim 1 or claim 2, wherein a 
C-terminal area of the protein has (i) an amino acid sequence 
from Ala 561 to Phe 584 in the sequence represented by SEQ 
ID NO: 2 in the Sequence Listing or (ii) an amino acid 
sequence substantially equivalent thereto. 

4. The protein according to any of claims 1 to 3, wherein 
the protein is MT-MMP-3 or a salt thereof which has (i) an 
amino acid sequence represented by SEQ ID NO: 2 in the 
Sequence Listing or (ii) an amino acid sequence equivalent 
thereto. 

5. The protein according to any of claims 1 to 4, wherein 
the protein is the product of prokaryotic or eukaryotic 
expression of an exogenous DNA sequence. 

6. The protein according to any of claims 1 to 5, wherein 
the protein has (i) the amino acid sequence of SEQ ID NO: 
2 in the Sequence Listing or (ii) the substantially same 
amino acid sequence. 

7. A partial peptide of the protein according to any of 
claims 1 to 6 or a salt thereof . 

8. A nucleic acid comprising a nucleotide sequence cod- 
ing for the protein or the partial peptide according to any of 
claims 1 to 7. 

9. The nucleic acid according to claim 8, which is a DNA 
gene having a nucleotide sequence coding for MT-MMP-3 
according to any of claims 2 to 4. 

10. The nucleic acid according to claim 8 or 9, having (i) 
an open reading frame region of the nucleotide sequence 
represented by SEQ ID NO: 1 in the Sequence Listing or (ii) 
a nucleotide sequence having an activity substantially 
equivalent thereto. 

11. A vector comprising the nucleic acid according to any 
of claims 8 to 10. 

12. A transformant or transfectant harboring (i) the 
nucleic acid according to any of of claims 8 to 10 or (ii) the 
vector according to claim 11. 

13. A process for producing the protein according to any 
of claims 1 to 6 or a partial peptide thereof, which com- 
prises: 

(i) culturing the transformant or transfectant according to 
claim 12 in a nutrient medium capable of growing said 
transformant or transfectant, and 

(ii) producing, as a recombinant species, the protein 
according to any of claims 1 to 6 or a partial peptide 
thereof, including MT-MMP-3 or a salt thereof; 

14. An antibody against (a) a protein or a salt thereof 
which (i) belongs to a member of MMPs having the acti- 
vation capability of pro MMP-2, (ii) has an activity identical 
with or substantially equivalent to naturally-occurring MT- 
MMP, and (iii) is a pro MMP-2 activating factor, excluding 
MT-MMP-1, or (b) a partial peptide of said protein or a salt 
thereof. 
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15. The antibody according to claim 14, wherein the 
antibody is against the protein which has an activity or a 
primary structural conformation identical with or substan- 
tially equivalent to that of MT-MMP-3 or a salt thereof. 

16. The antibody according to claim 14 or 15, wherein the 
antibody is against the protein that is MT-MMP-3 or a salt 
thereof having (i) an amino acid sequence represented by 
SEQ ID NO: 2 in the Sequence Listing or (ii) an amino acid 
sequence substantially equivalent thereto. 

17. The antibody according to any of claims 14 to 16, 
wherein the antibody is against the protein which is a 
product obtained by expressing a foreign DNA sequence in 
prokaryotes or eukaryotes. 

18. The antibody according to any of claims 14 to 17, 
wherein the antibody is against the protein which has (i) the 
amino acid sequence of SEQ ID NO: 2 in the Sequence 
Listing or (ii) the substantially same amino acid sequence. 

19. The antibody according to any of claims 14 to 18, 
wherein the antibody is against a partial peptide of the 
protein or a salt thereof. 

20. The antibody according to any of claims 14 to 19, 
wherein the antibody is anti-serum. 

21. The antibody according to any of claims 14 to 19, 
wherein the antibody is monoclonal. 

22. The antibody according to any of claims 14 to 19 and 
21, which is a monoclonal antibody against MT-MMP-3 or 
a salt thereof. 

23. A method for producing an antibody against (a) a 
protein or a salt thereof which (i) belongs to a member of 
MMPs having the activation capability of pro MMP-2, (ii) 
has an activity identical with or substantially equivalent to 
naturally-occurring MT-MMP, and (iii) is a pro MMP-2 
activating factor, excluding MT-MMP-1, or (b) a partial 
peptide of said protein or a salt thereof, which comprises 
employing an antigen selected from the group consisting of 
said protein, said partial peptide and a salt thereof to raise the 
antibody thereagainst. 

24. A method for producing the antibody according to 
claim 21 or 22, which comprises 

(A) fusing an antibody-producing cell obtained from an 
immunized animal with an immortal cell, wherein said 
antibody is against (a) a protein or a salt thereof which 
(i) belongs to a member of MMPs having the activation 



capability of pro MMP-2, (ii) has an activity identical 
with or substantially equivalent to naturally-occurring 
MT-MMP, and (iii) is a pro MMP-2 activating factor, 
excluding MT-MMP-1, or (b) a partial peptide of said 
protein or a salt thereof and said animal is immunized 
with the protein, the partial peptide or a salt thereof, and 

(B) selecting an immortal hybrid cell capable of an 
antibody against a protein including MT-MMP-3. 

25. A method for detecting and/or measuring MT-MMP-3, 
which comprises using (A) a reagent selected from the group 
consisting of (a) a protein or a salt thereof which (i) belongs 
to a member of MMPs having the activation capability of 
pro MMP-2, (ii) has an activity identical with or substan- 
tially equivalent to naturally-occurring MT-MMP, and (iii) is 
a pro MMP-2 activating factor, excluding MT-MMP-1, and 
(b) a partial peptide of said protein or a salt thereof, or (B) 
a reagent selected from the group consisting of the antibod- 
ies according to any of claims 14 to 22. 

26. A labeled antibody against MT-MMP-3 for the method 
for detecting and/or measuring MT-MMP-3 (the detection 
and/or measurement of MT-MMP-3) according to claim 25. 

27. A labeled protein or a salt thereof, for the method for 
detecting and/or measuring MT-MMP-3 according to claim 
25, wherein said labeled protein (i) belongs to a member of 
MMPs having the activation capability of pro MMP-2, (ii) 
has an activity identical with or substantially equivalent to 
naturally-occurring MT-MMP, and (iii) is a pro MMP-2 
activating factor, excluding MT-MMP-1, or a labeled partial 
peptide of said protein or a salt thereof, for the method 
according to claim 25. 

28. A labeled nucleic acid for detection and/or measure- 
ment of MT-MMP-3 expressing cells and/or tissues, wherein 
said nucleic acid encodes (A) a protein which (i) belongs to 
a member of MMPs having the activation capability of pro 
MMP-2, (ii) has an activity identical with or substantially 
equivalent to naturally-occurring MT-MMP, and (iii) is a pro 
MMP-2 activating factor, excluding MT-MMP-1, or (B) a 
partial peptide of said protein. 

29. A nucleic acid according to claim 28, which is a probe 
for hybridization. 

* * * * * 



